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I GENERAL GEOGRAPHY;
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Book upon this Subject.
FAMES HODGSON,

Mafier of the Royal Mathematical
Chrift- Hofpital, School; And Fellow of the
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PNl in that Univerfity; and an
Advertifement was given of

it, tthcining of the Year following,

in the Philofophical Tranfactions (a).

EHE Original of this Work
was Re-printed at Cam-

in the Year 1672,

for the Ufe of the Students

THE Dutch Edition being then out of

Print, was carefully

(2) Phil. Tranfa&. No.
9r. Pag. 5172. BERN-
HARDI VARENII,
M. D. Geographia Gene-
ralis; in qua Affectiones ge-
nerales Telluris explicantur,
Jumma cura quam plurimis
2n° Locis emendaia, & 33
Schematibus novisy ere in-

A2

corre(ted, in many

cifis, una cum Tabulis ali-
quot, quez defiderabantur,
auéta & 1'11164/irata: ab
‘:EI;A Aco New E oON

athef. Profeffore Luca-
fiano a{ud &é&rigienfes.
e Societate Regia. Cantab.
1672z, in 8vo,

Places



Civ The Tranflator's Preface.

Places enlarged and improved, and the ne-
ceflary Tables and Schemes fupplied by the
© Illuftrious Sir Isaac NewTonN, at that
Time Lucafian Profeffor of Mathématics in
* that Univerfity.

THE Reafon why this great Man took
fo much Care in Correcting and Publithing
our Author, was, becaufe he thought him
neceflary to be read by his Audience,
the Young Gentlemen of Cambridge, while
he was delivering Lectures upon the fame
Subjeét from the Lucafian Chair. And
tho’ many Hundreds were then printed at
Cambridge, and from that Edition often re-
printed abroad; yet by being frequently
read in both Univerfities, all the Impreflions
were in Time {old off; fo that their Scarcity
among the Bookfellers was obferved by the
Reverend DrBENTLEY to be a great
Detriment to the Young Gentlemen of Cam-
bridge in perfeting their Studies (6).

WHERE-

(%) Appendix Jurin.
Pag.‘1.  Cum frufira jam
ubique fere quarerentur,
apud  Biblispolas Varenii
exemplaria, idque judicaret
magno cum Fuventutis A-
cademicee detrimento  fieri
Vir Reverendus, nec mibi
nifi fummo cum Honore no-
minandus, RICHAR-
DUs BENTLEIUS
- = is me de quo ma-

Jjorem cequo pro bonitate fua
& Humanitate opinionem
conceperat, hortatus eff ut
nove hujufce Editiones a-
dornande curam fuftiperem.
Simul monuit utile futurum
ut que inventa, dimidii am-
phius feculi poft Varenium
fpatio, fatis multa fuerant,
eay in Tyronum Gratiam,
in Appendicem conferrem,
breviturque explicarem. E-

Jus

—— e



T ke Tranflator’s Preface. v

WHEREUPON this worthy En-
courager and Advancer of all Sorts of Lite-
rature, importuned the Learned Dr Jur 1N
(as being the fitteft Perfon) to take parti-
cular Care of 2 new Impreffion ; and, for
the Benefit of the younger.Students, to fup-
ply the Defets of Varenius with an Appen-
dix, containing the later Difcoveries and
Improvements.

TO Him therefore is owing that cor-
rect Edition of Varenius, with an excellent
Appendix, printed in the Year 1712. and
Dedicatedto Dr BEN TLEY: which is the
Edition from whence the following Tran-
Sflation was made (c).

I beg leave to infift the more upon this
becaufe the Authority of our Author, back’d
with three fuch Great and Learned Men,
as Sir Isaac NewrtonN, DrBenT-
LEY, and Dr Jurin, will doubtlefs make
an Engli/b Edition of this Work more ac-
ceptable to an Englifb Reader.

Jus egoaultoritatiy tanti Vi-
7iy & cujus eram beneficiis
ornatus maximis, nom ob~
temperare omnino non po-
tui, &c.

(¢) Bernhardi Varenii

cipua Recentiorum inven-
ta, ad Geographiam {pe-
&antia, continens, a J -
coso JuriN, A. M.
Collegii 8. Trinitatis Socio,
& Schole publice Novoca-

Geographia Generalis, &, _ffrenfis drchididafeals. Can-
adjeta eft Appendix pre- tabrigiz 1712. in 8vo,

A3
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Vit The Tranflator’s Preface.

1T is therefore unneceffary to add any
thing farther in Recommendation of the
Author ; orenter into an Encomium of the
Work, fince they have both of them fo
well recommeded themfelves to the Public
already. All that remains is only to indicate
what has been farther done in our prefent

Englifb Edition.

AND firft, in the Geometrical Part, we
have given Demonftrationsto feveral Propo-
. fitions, where they were wanting, and ina
concife Manner explained feveral zedious
Demonfirations; or at leaft have directed the
Reader where he may find them ready de-
monftrated: fo that we hope by this
Means to incite the Studious to purfue the
Mathematical Studies, by giving them cer-
tain Specimens of their Excellency.

2. IN the Affronomical Part, we have
ftrengthened our Author’s Argumentsin Fa-
vour of the Copernican Hypothefis; and
corre@ed or illuftrated his Affertions and
Propofitions, by others taken from later
Authors, or built upon more accurate Obfer-
vations made fince his Time.

3. IN the Philofiphical and Phyfical
Part, we have rejected the improbable
ConjeGtures of the Antients, and the un-
warrantable Suppofitions of Des Cartes,
which our Author feems to be fond of:

Inftead



The Tranflator's. Preface. vid,

Inftead whereof, we have (with the learn-
ed Dr Jurin) introduced the Newtonian
Philefophy to folve the Phenomena, as being
much more eligible than the Cartefian, for
the Agreeable and Geometrical Manner of
it’s Conclufions. Wherefore we have fre-
quently made ufe of this New Philofophy,
in the Way of Annotations upon our Au-
thor, where he has ufed that of Des
Cartes.

4. IN the Geoggraphical and Hydrographi-
cal Part, there is often not the leaft Confo-
nance or Similitude between the Latin and
modern Englifb Names of feveral Countries,
Iflands, Seas, Streights, &c. And very
often their Names are changed by later
Difeoverers, and their Figures and Situa-
tions better difcovered fince our Author’s
Time. Wherefore, in fuch Cafes, we
have taken the Liberty to alter their
Names, Situations, and Defecriptions, in
order to make them conformable to our
lateft and beft Englifb Maps ; deviating as
little as poflible from our Author’s Senfe;
and making ufe of the fame Words as ’tis
likely he would have done, had he writ
at the fame Time, and in the fame Lan-
guage. 'We have done this to avoid, in
fome Meafure, Marginal Notes, which
muft neceflarily have been inferted to have
explained ¢ fric# Tranflation; but would
have been neither entertaining nor inftru-

A4 &ive



viil The Tranflator's Preface.

&ive to an Englifb Reader. Thefe Alte-

rations are included in Brackets, and for
the moft:part diftinguithed by a' different-
Charaéer.

5. WE have tranflated Dr Jurin’s
"Appendix, and added it to the feveral Paf-
fages of our Author, whereto ‘each Part
of it properly belongs.

6. WE have, as much as poffible, en-
deavoured after our Authot’s fingular Plain-
nefs of Expreffion, and perhaps in this may
be thought to have imitated him to a Fault;
but confidering that we were not {peaking
to the Learned; but to thofe lefs {killed in
Language ; we thought it neceffary to en~
deavour to make the Author wnderflood,
even by Perfons of ordinary Capacities, ra-
ther than to render him abffrufe and wunin-
telligible by being too concife and curicus
in Words and Phrafes, 2

T O contlude, we have endeavoured to
give the Englifh Reader an ufeful Edition
of the Work, rather than one that was
Elegant and Polite. And to this Purpofe,
‘we have added, what was never added be-
fore, an Alphabetical Index to the whale,

THE
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2. Divifion.
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6. Order,
7. Method of Proof.
8. Origin,
9. Excellency,
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6. To eret a Perpendicular upon a given Line,
7. 9o divide a Circle and it’s Peripbery into four
Quadrants.
'S. 9o divide the Peripbery of a Circle into~360 De-
rees.

9. 7o find the Contents of a Reflangled-Triangle.

10, Having the Semi-diameter given, to find the Pe-

riphery of a Circle.

11. Having ithe Peripbery given to find the Diameter.
12. The Diameter of a Sphere being given, 1o find it’s
curve Surface, and Solidity, or folid Content.

13. Definitions of a Triangle, Sine, Tangent, and ma-

thematical Canon.
14. Two neceffary Theorems.
15. Four necefJary Problems.
16. An Explanation of different Meafures.

CHAP IIL

Of the Figure of the Earth. Page 27,
1. Various Opinions concerning the Figure of the Eartb
2. Tbe Eartl’s Figure, the primary Property where-

on the reft depend.
3 The Arguments that prove it [pherical.

taken from the Heavens.

taken from the Earth.

6. Objections anfwered.
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CHAP IV.

Of the Menfuration and Magnitude of the Earth.
Page 41.
1. The Menfuration of the Earih requires a Know-
ledge of three Particylars; viz. Lines, Surface,
and Solidity.
2. The di fermt Authors who have attempted the
Menfuration of the Earth,

3. The
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4 Eratofthenes, -
5. Pofidonius.

6. Snellius.

7. The firfp Terrefirial Method,
8., The fecond. ‘
. The third.

10. The Circumference of the Earths i’s Diameter,
Surface, and Solid Content, in linear, fquare,
and cubic Miles.

x1. The Errors and Defelts of the feveral preceding
Methods of meafuring the Earth,

12. The Meafure of the Parallels of the Earth.

CREIVATE VL

Of the Motion of the Earth. Page 64.

1. The Motion of the Eartb the Caufe of the Celeftial
Appearances, upon the Copernican Hypotbefis.

2. A double Motion, befides the third, which is ra-
ther an Inclination of the Earth’s Axis.

3. The Arguments for proving thefe Motions,

4. Objections anfwered.

5. The Velocity of this Motion in different Parts of
the Earth, '

CHAP VL

Of the Earth’s Place in the Syftem of the World.
: Page 78
1. Common Opinion places the Earth in the Centre of
the World.
2. The Situation of the Earth, and the Order of
the Planets,
3. The Situation of the Earth upon the Copernican
Hypotbefis,
4. The Diftance the Earth from the Planets.
&. Tke Diftance of the Earsh from the fixed Stars.
: 2 CHAP
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CHAP. VI

Of the Subftance, internal Structure, and Compo-
fition of the Earth, Page 87

1. .90 explain of what Subftances the Earth is com-
pofed.

2. The Earth divided into a confifient and fluid Part,
andthe Atmofphere 5 or into Earth, Water, and
Air.

3. How the Earth and Water bold together, and
conflitute one Globe.

4. Tbe Surface of the Earth continued, but not the
Surface of the Waters.

5. How the Parts of the Earth are, from the Sur-
face to the Center, is uncertain.

6. i%at Earth basit’s Confifiency and Coberence from
Salz.

7. Different kinds of Earth varioufly mixed in the
Globe.

8. The Situation and Difpofition of the Parts of the
Earth different at different Times. '

CHAP VIIL
Of the Divifion of the Parts of the Earth into

integrant Parts of the Sea. Page 103
1. Part of the Earth covered with Water, and
Part not.

2. The dry Paris feparated from each other by the
Waters between.

. Four great Continents enumerated,

. Ten great Iflands enumerated.

. Ten moderate Iflands enumerated,

. Ten fmall Iflands enumerated.

. The fmalleft Iflands enumerated,

. The Peninfulas, Ifbmuffes, and Capes, or Head-
Lands. -

oo~y O\ A W
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9. Fourteen Peninfula’s enumerated,
10. The more remarkable Iftmuffes enumerated.

CHAP IX

Of Mountains in general, and the Ways of taking
their Altitude. Page 119

1. The Parts of the Earth are of different Al-
titudes.

2, Jo0 find the Height of a Mountain by Al-
timetry.

3. The Height of a Mountain being given, to find
i’s Diftance from a certain Place,

4. The Diftance being given from whence the Top
of a Mountain is firft feens to find iv's
Height.

5. The Height of a Mountain being  known, to
find the utmoff Diftance whereto it may be
Zen.

6. The Sunw’s Height above the Horizon being given
at any Time, and the Length of the Shadow of
the- Mountain at that Time, to find the Height
of the Mountain.

7. The Height of Mountains bears no fenfible Pro-
portion to the Semidiameter of the Earth, or does
not binder the Sphericity of the Globe.

8. To explain the Origin of Mountains,

9. Why Rains and watery Meteors are frequent on
the Tops of Mountains, whilft it is fair below.
10. Whether the Surface of a Mountain be more ca~

Dacious than the Plain it flands on.

CHAP X
Of the Differences of Mountains. Page 135

1. Some Mountains are large, others fmall.
2, The more famous Mouniains enumerated,

3. The
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3. The Topsof Mountains in moft Iflands and Head-
Lands reach to the middle Region of the Alir.
4. D0 enumerate the Mountains remarkable for their

Height. -
5. 'To enumerate the Burning Mountains,
6. To explain the Differences of Mountains,
7. Some Mountains are open, others clofe.
8. To enumerate the more famous Promontories.
9. Caves, deep Pits, &c. oppofed to Mountains.

CHAP XL

Of M ines, Woods, and Defarts. Page 158

1. The Difference of Mines, and the more famous
of them enumerated.

2. The Difference of Woods, and the more famous

enumerated,
3. Tbe Differences of Defarts and the more fampus
enumerated.
C H A B XII

Of the Divifion of the Ocean by the Interpofition
of the Land. Page 165
1. The Ocean furrounds the Earth in a continued
Extent.
2, The Parts if the Ocean are of three kinds, viz.
Seas, Bays, and Streights
3. The Ocean divided into four grand Paris, or
Oceans,
4. The Parts of the Ocean named.
5. The eminent Bays enumerated, with their Diffe-
rences.
6. Tbe Enumeration and Differences of Streights.
~7. The Sea-Coafts traced over the four Quarters,
and ihe Communication of the Parts of the
Occan, :
CHAP,
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Of certain Properties of the Ocean.  Page 181

. The Surface of the Ocean [pherical,

. The Sea not bigher than the Land.

. Why the Sea feems to rife bigher when viewed

at a Diftance from the Shore.

. To explain the Origin of Bays and Streights.

. Whether the Ocean be every where of the [ame

Height.

. The Depth of the Ocean may be found in many

Places but not in all.

. The Ocean bas no proper Springs.

. The Saltnefs of the Ocean from the Particles of

Salt diffolved in it.

. Whether Sea Water be fweeter at the Bottom.

. The Sea grows falter towards the Eguator,

and the Seafons of it’s being unequally falr.

11. Why the Rain is fweet on the Sea.

12, Different Sea Waters are beavier than each
other, and than common Water.

13. Sea-Water does not freeze fo foon as River-
Water.

14. Why the Ocean becomes no larger by receiving
Jo many Rivers.

15. Different Parts of the Oceanbave different Colours,

16. Certain Peculiarities in certain Parts of the Ocean.

17. Why the Sea appears luminouss or fhines, by
Night, efpecially when the Waves are violent,

18, The Ocean throws up terrefirial and confiftent

~ Bodies to the Shore.

A b W N =
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CHAUP XIV,

Of the Motions of the Ocean, particular it's
Flux and Reflux, Page 230

1. Water bas only one natural Motion.
2, When
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2. When a Part of the Ocean moves, the whole
is moved. . L

3. To obferve the Point of the Compafs wbherein
the Sea moves. :

4. The Motion of the Sea is either diret, wortical,
concuffory, or tremulous.

5. Some Motions of the Sea are general, fome
particular, and the reft contingent.

6. The Wind caufes the contingent Motions of the
Sea.

7. The general Mbtions of the Ocean double, viz.
continued, and ebbing and flowing.

8. Winds often alter the general Motions of the Ocean.

9. The Caufe of the general Motion uncertain.

10. What the Motion of the Flux and Reflux is,

11. The Caufe of that Motion.

12, Why at new and full Moon the general Mo-
tion of the Sea is more violent; and alfo the
Swell larger.

13. Why on the Days of the Equinoxes the general
Motion and Swell of the Sea is greater.

14. A great Flux and Reflux on fome Shores,
andon others fiarce fenfible.

15. The Flux of the Sea violent, the Reflux natural.

36. The Flux largeft in thofe Places where the Moo
is vertical.

17. The Quantity of the Flux not confiant.

18. The Time of the beginning and ending of the
Flyx different in different Places.

19. In moft  Places the Sea flows to the Shore
Jfix Hours, and ebbs as many; but in fome
Places it flows longer than it ebbs, and vice ver s,

20. Whether the Flood begins wben the Moon
touches the Horizon,

21, The Hour being given, wherein the Flood is at
i’s greateft Height in any Place, on the Day
of new Moons to find the Hour of if’s greateft
Height for the following Days.

2 22, The
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22, The Winds prolong and fhorten the Duration
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~  the Sea.
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1. Lakes, Muoors, and Bogs defined.

2, Four kinds of Lakes.

3. To explain the Origin of thofe Lakes that
neither  veceive nor fend out Rivers®; and io
enumerate them.

4. To explain the Origin of thofe that fend out
Rivers, but receive nane.

5. Do explain the Origin of thofe that receive
Rivers, but fend none out,
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8. Whetber the Cafpian Sca be a Lake or a Bay.

9. Whether the Euxine be a Lake or a Bay.

10. The Lakes enumerated that bave Iflands in
the middle,

YOL. 1 a 11. To
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14. Bogs contain a fulphureous Earth.
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2. Torrents and Rivers fometimes produced by

wviolent Rains, and melted Snow.

3. Moft Rivulets rife from Springs, and Rivers

from a Conflux of Rivulets.

. Rivers enlarged by Rains and melted Snow at

different Times of the Year.

. The Caufesof Springs, or the Originof Spring-Water.

. Some Rivers dip under Ground, and rife again,

. Rivers difembogue into the Sea, or Lakes.

. Few Rivers become flagnant.

. Whether the Chanels, and Windings of Rivers
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13. The Cbhanels of Rivers fink more or lefs in one
Part than another,

14. Why fome Rivers are rapid, others gentle 3 and
awby the [ame River is more rapid in one
Place than another,

15. Some few Rivers run a direit Courfes but
moft a winding one, to their Exits,

16. The Lakes thro® which certain Rivers have
their Courfe.

17. Mot Rivers the nearer their Mouths, ihe
wider they become,

18, The

O 00N O\ +~
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~19. The Rivers that bave Gold-Sand enumerated,

20. The Waters of moft Rivers differ in Colour,
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21. Certain  Rivers are [o inlarged, at flated
Times, as to overflow their Banks.

22. To enumerate thefe Rivers, and their Caufes.

23. Lo explain the Origin and Rife of Springs.

24- To find whether a Spring, or Well, may be
made in a Place affigned.

a5, To make a Well in a given Spots if the
Thing be poffible.

26. To make an apparent Spring in a Place
affigned s if the Thing be poffible.

27. 9o bring a River from a Spring, or from another
River, to a given Place, if the Thing be poffible.

28, The Art of Levelling, or taking the Fall of Wa-
ter, &c.

29. The great Rivers of a long Courfe enumerated.

go. Certain Rivers bave Whirlpeols and Swallows,

31. River-Water lighter than Sea-Water.

CHAP XVIL

Of Mineral-Waters, Hot-Springs, &c. Page 359
. No Water found pure and elementary.
. Mineral Waters defined.
. Tbree general Kinds of Mineral Waters.
. To explain the Origin of Mineral Walers.
. That the particular Species of Mineral Waters
are nfinite,
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ordinary Differences of Waters.
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a2z 9. Of

[} (S S I S I
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9. Of vily and unfduous Waters.

10. Of bitter Waters.
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8 Bays are dried up.
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over new Trafls of Land,
16, Lakes
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16. Lakes, Meers, and Bogs poffefs Spaces of Land
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20, Why Lands prove fertile or barren 5 and why on
the Sea-Shore the kind of Earth alters that
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CH A P. XIX.

Of the Air and Atmofphere. Page 419
1. Exbalations continually rife from the Parts of
the Earth.
2. The State of the Atmofphere.
3. Exbalations are thicker or thinner at different
Times, and in different Places.
4. Various Kinds of Exbalations.
5. The Particles of the Air refleli the Suw’s Rays,
like a Speculum.
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rarified than the lower.
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8. The Atmofphere when warmed poffeffes a larger
Space, and when cold a lefs.
9. To make a Thermometer, or Weather-Glafs.
x0. How, or to what Degree, the Air may be rarified.
11. Why the Air is generally thick and Cloudy in the
Frigid Zone.
12, Why the Air is thin and clear in violently frofty
Weatber,
13. Why the dir appears thicker at the Horizon.
14. Whether the dir, or Aimofphere, be of the fame
Height in all Places,

15. The
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15. Tbe Condenfation and Rarifaltion of the Air
does not alter it’s Height,

16. The Height of the Air the fame at all Times, and
in all Places. S

17. The Alr more condenfed in the Winter, and at
Night, than in the Summer, and by Day.

18. Zbe different Denfity of the Air in different Places.

19. Tbe middle Region of the Adir nearer the Earth
in Places contiguous to the Pole.

20. In Places adjacent to the Pole the bot Region of
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15 more remote.

21. The Rays of the Sun, Moon, and Stars are re-
fratfied in the Air.

22, On Account of this Refraction the Sun and Moon
appear 10 rife fooner than they ought.

23. The thicker the Air, the greater the Refraction.
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25. The lower the Air that caufes the Refrattion, the
Jfooner the Stars appear to rife.
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Situation, tho’ the Height of the Air be different.

27. If the Air be thicker, or lower, in one Place than
in another, the Sun or Moon will appear fooner
in the former than in the latter.

28. If the Air be thicker and bigher in ane Place than
another, the Stars will accordingly be feen to rife
Jooner, or later.

29. Two Refrattions being taken at two Altitudes, to
find from thence both the Height and Thicknefs of
the Air, with Refpeft to the Ather, or the
Law of Refrattion.

80. 9o find the leaft poffible Height of the Atmo/phere.

31. To find the Law of Refrattion.

32, To find the Refrattion at any Inclination.

33. o find the Refragtion at the given Height of a Star.

34. Tbe Light of the Stars, particularly the Sun and
Moon, are refleied by the Particles of Air.

35. Tbis
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35. This Refleltion isthe principal Caufe of the Twiligh.
36. When tbe Twilight begins. ]
37. The Height of the Air not to be found from the
Quantity of the Twilight.
38. The Height of the Airy upon a Suppofition that
a double Refleition is the Caufe of the Twilight.
39. The Height of the Air being given, to compute
i’s Quantity.
40. The Air bas certain Peculiarities, in certain
Places,

CHAP XX

Of the Motion of the Air, Winds in general, and
the Points of the Compafs, Page 477

. Winds defined.

Moft Winds blow from one Point to the oppofite.

. Points of the Compafs defined.

. The Number of Points and Winds.

. Two and thirty Points and Winds.

. A more accurate Enumeration of the Points and
Winds.
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7. Tbe Winds according to the Antients enumerated.

8. Another Enumeration of the Winds.

9. Oppofite Winds.

0. Various Caufes of Winds.

t. Why Winds may blow perpendicularly to the Ho-

rizon of a Place.

12, Why the Winds blow not in continued, but inter-
rupted Blafts.

13. Wby Winds very feldom blow perpendicularly upon
a Place from above, but generally oblique.

14. Why the South and Weft Winds are warm.

15. Why the Weft Winds blow feldomer than the Eaft.

16. Why the North and Eaft Winds are fironger, and
the South and Wet Winds weaker.

17. Why a fmall, ihick, and blackifp Cloud foretels
Wind from that Quarler.

18. Why Winds arefrequent in she Spring and Autumn.

19, At
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19. At what Height, or in what Region of the Air,

the Winds blow.

20. Towhat Diftance one and the fame Windmay reach.

CHAP XXIL

Of particular Winds, and Storms or Tempefts,

Page 491
1. Some Winds are conftant, others not.
2. Some Winds are general, others particular.
3. The Caufe of the general Winds.
4. Some Winds periodical and flated 5 others uncer-
tain and contingent.
5. The periodical Winds enumerated.
6. The Caufe of the Etefian Winds.
7. Why the Etefian are not found in many Places,
8. Some Winds peculiar, others common.
9. Certain winds periodical at certain Hours.
10. Northern Winds moft frequent in Plam near the
North Pole,
1. Four Species of Winds.
12. Certain impetuous and fudden Wi nd:.

13.
14.
15.
16.
17.
18.

19.

20.

21.

22,

Their Kinds exemplified,

Tornados, or Travados.

Cataralis, or Exhydrias.

Ecnephias, or leffer Exbydrias,

Typhon, or Oranchan.

Whether certain Winds burft out of the Earth, or
rife from the Water.

Whether a certain Wind may rife from the Flood
of the Sea and Rivers.

the Caufes of the Brotbers at Sea 3 or Caftor,
Pollux, and Helena in Tempefis.

WhyCalms are fo frequent in Part of the Ethiopic
Ocean, under the Equator s efpecially on the Gui-
nea Coaft.

Storms and Tempefts anniver[ary in certain Piaces;

THE
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Univerfal Geography.
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SECT. L
PRELIMINARIES,

C. H "AVE: o1

Ofthe DeFiNiTION, Division, MeTHOD, &¢,
of GEOGRAPHY.

T hath been an antient Cuftor for
¥ thofe that fully treat of any Art,
£$2:\ or Science, to premife fomewhat
L) of it’s Origin, Nature, Conﬁttulnm,

W &c. And this Procedure is not

0, improper; ‘provided it be clear bf

: * all fophiftical Equivocation 3 be-

“caufe from fuch Preliminaries the Reader may cori-
ceive an Idea of the Work, or at leaft the Sub-
ftance thereof, and fo procecd moreadvifedly there-
‘in.  We fhall therefore here offer a few Particu-

larsas to the Naturc Ufe, and Defign of Geo rapby
VOL. g
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The Definition of Geography.

GEOGRAPHY is that part of mix’d Mathe-
matics, which explains the State of the Earth, and
of is Parts, depending on Quantity, viz.. it's
Figure, Place, Magnitude, and Motion, with the
Celeftml Appearances, &e.

BY fome it is taken in too limited a Senfe, for a
bare ‘Defcription of the feveral Countries; and by
others too extenfively, who along with fuch a De-
fcription would have their Political Conftitution.
But the Authors who proceed thus are excufable,
becaufe they do it only to excite and delight the
Reader, who might otherwife be the lefs attentive
to a bare Enumeration and Defcription of the Coun-
tries, without fome Knowledge of the Manners, a.nd
Cuftoms of the Inhabitants.

Tbhe Divifion of Geography.

W E divide Geography into General and Special,
or Univerfal and Particular. Golnitzius fays, Geo-

graphy is to be explained externally and internally
but thefe Terms are improper, and.ill chofen, Uxi-
verfal and Particylar being much more pertinent,
We call that Univerfal Geography which confiders
the whole Earth in general, and explains it’s Pro-
perties without regard to pamcular Countries: But
Special or Particular Geography defcribes the Contti-
tucion and Situation of each fingle Country by itfelf's
which is twofold, wiz. Chorograpbical, which de-
fcribes Countries of a confiderable Extent; or Jopo-
grapbical, which gives a View of fome place or
fmall Tra& of the Earth,

IN this Book, we fhall exhibit Univer/al Geogra-
pby, which may be divided into three Parts, /-
lute, Relative, and Comparative. In the Abf}o)lute

art
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Part we fhall handle what refpects the Body of the
Earth itfelf, it’s Parts and peculiar Properties 5 as
it’s Figure,” Magnitude, and Motion 5 it’s Lands,
Seas, and Rivers, &¢. In the Relative Part we
fhall account for the Appearances and Accidents
that happen to it from Celc lial Caufes : and, laftly,
the Comparative Part fhall contain an Explication
of thofe Properties, which arife from comparing dif-
ferent Parts of the Earth together (a).

The Subjes? of Geography.

THE Obje&; or Subjett, of Geggraphy is the
Earth ; efpecially it’s Superficies and exterior Parts,

The Properties of Geography.

THE Things which feem to be moft worthy of
Obfervation in every Country are of three kinds, viz,
Celeftial, Terreftrial, and Human. The Celeflial Pro-
perties are fuch as affeét us by reafon of the apparent
Motion of the Sun, and Stars. Thefe are eight in
Number: 1. The Elevation of the Pole, or the Dif~
tance of a Place from the Equator. 2. The Obliguity
of the Dinrnal Motion of the Stars above the Horizon of
that Place. 3. The Time of the longeft and fhorteft

{4) The Honour of reducing
Geography to Art and Syftem
was referved to Pto/emys who
by adding Mathematical Advan-
tages to the Hiftorical Method,
in which it had been treated of
!:efore, has defcribed the World
in a much more Intelligible
Manner: he has delineated it

under more certain Rules, and

by fixing the Bounds of Places,

from Longitude and’ Latitude, -

hath both difcovered others

together proved cffectual.
2

Miftakes, and hath left usa Me-
thod of difcovering his own.
There is one thing yet very
lame in our Geggrapky, the fix-
ing the wue Longitude .of
Places; and tho’ feveral new
Ways have been lately tried, to
redrefs this Inconvenience, both
from exa@ Pendulums, and from
Obfervations upon the Immer-
fions and Emerfions of Fupiter's
Satellites, yet they have not al-

Day.
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Day. 4. The Climate and Zone. 5. Heat, Cold,
am] the Seafons of the Year 5 with Rain, Snow, Wind,
and other Meteors: and tho’ thefe may feem Ter-
reftrial Properties, yet becaufe they chiefly depend
upon the Motion of the Sun, and the four Seafons
of the Year, we have reckoned them among the
Celeftial Matters, 6. Tbe Rifing, Appearance, and
Continuance, of the Stars above the Horizon. 7. Thoe
Stars that pafi thro® the Zenith of a Place. 8. The
Celerity of the Motion with whick, according to the Co-
pernican Hypotbefis, every Place confantly revokves,
And according to Aftrologers a zinth Property may
be added ; for they aflign fome Country or other
to every one of the twelve Signs of the Zodiac, and
the Planets which are Lords of thefe Signs; but
fuch imaginary Qualities feem fuperftitious and vain
to me; nor do I perceive any reafonable Foundati-
on for them (a). Thus far the Celeflial Properties.

W E call thofe Zerrefirial Properties that are ob-
ferved in the Face of every Country; which are
ten in Number. 1. The Limits and Bounds of each
Country. 2. Its Figure. 3. I’s Magnitude. 4. It’s
Mountains. 5. I’s Waters, viz. Springs, Rivers,
and Bays. 6. Ii’s Woods and Defarts, 7. The Fruis-
Julnefs and Barrenncfs of the Country, with it’s various
kinds of Fruits, 8. The Minerals and Foffils. 9. Tbe
living Creatures there.  10. The Longitude of the
Place: which might be comprehended under the
firft of thefe Properties.

(a) Tho’ this Art be of great
Antiquity, it is reje€ted and
exploded by moft knowing Peo-
ple of this Age s and only Im-
poftors, or fome weak Pre-
tendets to Learning, now pra-
étife it, in thefe Parts of the
Woild. It is hawever, even

<

to this Day, venerated in moft
Eaffern Countries, efpecially a-
mong the Indians 5 where no-
thing is done of any Confe-
quence, before the Aftrologer
determines a fortunate Hour
to undertake it. Sce Robaxlt's
Phyfics Part z. Chap. 27-

THE
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THE third kind of Obfervations, to be made
in every Country, we call Human, becaufe they
chiefly refpe¢t the Inhabitants of the Place; and
thefe are alfo ten in Number., 1. Their Stature,
Shape, Colour, and the length of their Lives; their
Origin, Meat, and Drink. 2. Their Arts, axd the
Profits which arife from them s with the Merchandife
and Wares they barter with one another. 3. Their
Virtues and Vices, Learning, Capacities, and Schools.
4. Their Ceremonies at Births, Marriages, and Fu-
nerals. 5. The Language which the Inbabitants ufe.
6. Their Political Government. 7. Their Religion and
Chaurch Government. 8. Their Cities and famous
Places. 9. Their remarkable Hiftories. 10. Their
famous Men, Artificers, and the Inventions of the
Natives,

THESE are the three kinds of Occurrences to
be explained in Special Geography ;5 and tho® the laft
Sort {feem not fo properly to belong to this Science,
yet we are obliged to admit them for Cuftom fake,
and the Information of the Reader.

IN Univerfal Geography (which is the Subje&t
of this Book) the abfolute Divifion of the Earth,
and the Conftitution of it’s Parts, will firlt be exa-
mined ; then the Celeftial Phaenomena, in general,
that are to be applied to their refpeétive Countries,
in 8pecial Geograpby ; and laftly there will follow in
the Comparative Part fuch Confiderations as occur

from comparing the Phaznomena of one Place with
another. ’

The Principles of Geography.

THE Principles from which Arguments are
drawn for proving Propofitions in Geography are
of three forts. 1, Geometrical, Arithmetical, and
Frigonometrical Propofitions. 2. Aftronomical
Precepts and Theorems (tho’ it may feem ftrange

' B3 we
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we fhould have Recourfe to the Celeftial Bodies,
which are diftant from us fo many Millions of
Miles, for Underftanding the Nature of the Earth
we inhabit), 3. Experience ; becaufe the greateft
Part of Geography, and chiefly the Special, is
founded only upon the Experience and Obferva-
tions of thofe who have defcribed the feveral Coun-

grics,
The Order of Geography,

THE Order we have thought moft conve.
nient to follow in General Geography, is already
mentioned in the Divifion and Explication of it’s
Propertjes ; yet there remains a Doubt as to the
Order to be obferved in explaining thefe Properties :
wiz. whether we fhould apply them to their relative
Countrjes in which they are found, or refer the
Countries themfelves to the Properties accounted
for, in general. Ariftotle, in his firft Book of A-
nimals, moves the fame Doubt; and argues at
large, whether the Properties fhould be adjufted
to the general Account of Animals, or the Ani:
mals ranked under the Account of their Proper-
ties, The like Difficulty occurs in other Parts of
Philofophy. However we fhall here firft explain
fome general Properties ; and after apply them to
their refpedtive Countries. )

The Proof of Geography,

IN proving Geographical Propofitions we are
to obferve; that feveral Properties, and chiefly
the Celeftial, are confirmed by proper Demonitra-
tions: But in Special Geographby (excepting the Ce-
feftials) almoft every Thing 1s explained without
Demonftration 5 being either grounded on Expe-
rience and Obfervation, or on the Teftimony of

our
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our Senfes: nor can they be proved by any other
Means. For Science is taken either for that Know-
ledge which is founded on Things highly proba-
ble; or for a certain Knowledge of Things which
is gained by the force of Argument, or the Tefti-
mony of Senfe; or for that Knowledge which a-
rifes from Demontftration in a firi& Senfe, fuch as
is found in Geometry, Arithmetic, and other Ma-
thematical Sciences; excepting Chronology and
Geography ; to both which the Name of Science,
taken in the fecond Senfe, doth moft properly
belong.

THERE are alfo feveral Propofitions proved,
or rather expofed to view, by the artificial Ter-
reftrial Globe, or by Geographical Maps ; moft of
which might be confirmed by a ftri¢t Demonftrati-
on ; tho® omitted on Account of the Incapacity of
fome Readers. Other Propofitions cannot be fo
well proved, yet are received as apparent Truths.
Thus tho’ we fuppofe all Places on the Globe, and
in Maps, to be laid down in the fame Order as
they really are on Earth ; neverthelefs in thefe Mat-
ters we rather follow the Defcriptions that are given
by Geographical Authors. Globes and Maps, in-
deed, made from fuch Obfervations, ferve well
enough for Illuftration, and the more eafy Compre-
henfion of the Thing,

The Origin of Geography.

T HE Origin of Gesgrapby is not of late Date,
nor was it brought into the World as it were at one
Birth ; neither was it invented by one Man: but
it’s Foundations were laid many Ages ago. It is
true, indeed, the old Geographers were employed
only in deferibing particular Countries, either in
‘whole, or in part. ‘The ‘Romans, when they had
‘overcome and fubdued any_Province, ufed to ex-

: B4 pofe
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pofe the Chorography thereof to the Spetators in
their Triumphs, delincated upon a ‘I'able, and
flourithed round with Pi¢tures. There were alfo at
Rome, in the Portico of Lucullus, {everal Geographi-
¢al Tables expofed to public View. The Senate of
Rame, about one hundred Years before the Birth of
Chrift, fent Geographers and Surveyors into the fe-
veral parts of the Earth, that they might meafure
the whole ; tho’ they fcarce vifited a twentieth Part
of it, Neco, alfo, King of Egypt, many Ages be-
fore Chrift, commanded that the Extremities of
Africa thould be diligently fearched into; which
was performed by the Phenicians in the {pace of three
Years. Darius commanded that the Mouths of the
River Indus, and the whole Etbiopic Sea, to the
eaftward, fhould be diligently examined into, Alex-
ander the Great, as Pliny tells us, in his Afiatic Ex-
pedition, carried along with him two Geograpbers,
Diogenesand Beto, to meafure and delineate to him his
Journies ; from whofe Journals and Obfervations
the Geographers of {ucceeding Ages borrowed many
Things. And tho’ the Study of all other Arts was
almott abolithed by the Wars, Geograpby and For-

tification were improved thereby.
NEVERTHELESS the Gesgraphy of the
Antients was very imperfect, and commanly full of
falfe Relations ; becaufe they knew little or nothing
of thefe Places of the Earth which are of moft Cen-
fequence to be known 5 or at leaft they had no cer-
tain Experience about them. For, 1. all America
was entirely unknown to them. 2. So were the re-
moteflt Northern Countries. 3. The South Conti-
nent and the Country of Magellan. 4. They knew
not that the World coyld be failed round, or that
the Earth was furrounded by the Ocean, in an un-
interrupted Continuity : Some indeed of the Anti-
ents I confefs were of this Opinion, bug I deny
they had any Certainty of it. 5. They knew ﬁot
that
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that the Torrid Zone was inhabited, by an almoft in-
finite number of People. 6. They were -ignorant
of the true Meafure of the Earth, tho’ they writa
great deal on that Subje&t. 7. They did not think
that Africa could be failed round, () becaufe the
South Parts thereof were unknewn to them. 8.
Both the Greeks and Romans wanted true Defcripti-
ons of the Countries remote from them, and have
teft us a great many forged and fabnlous Stories,
concerning the People that live in the Borders of
Afia, and thofe that inhabit the Northern Parts of
the Earth (¢). 9. They were ignorant of the ge-
neral Motion of the Sea, and the Difference of Cur-
rents in particular Places. 10, The Grecians, even
Ariftotle himfelf, did not know the Reafon of the

Ebbing and Flowing of the Sea.

underftood the Variation

{6) Tt is likely the antient
Egyptians had fome Knowledge
ofg the extream Parts of Africa,
as appears from what Herodstus
relates, viz, ¢ That Neco, King
« of Egypt, (2200 Years ago)
¢ having furnifhed certainPhaz-
¢¢ micians with Ships; thefe fet-
¢ ting Sail for the Red-Sea, and
¢ coafting along Africa, doub-
¢¢ led the Cape of Good Hopes
¢ and after two Vears fpent
% in the Voyage entered the
¢« Streights of Gibralkar, in
¢ the third. Herod. Lib. 4.

(¢) C. Plinii Nat. Hiff. Lib. 5.
Cap. 8. Blemmyis traduntur cs-
pita abeffe, ore € oculis peftori
affixis. The Blemmyi are faid to
be without Heads, having their
Mouths and Eyes fixed in their
Breafts. Ibid. Lib. 7. Cap. 2. Ari
734fpi uno ocelo in fronte media
nfignes : quibus affidue bellum
efft sirca metalla ¢um Gryphis.

11. Few of them
of the Winds; and the

Et alibi, cauda villofa bomines
nafii pernicitatis gximize. The
Arimafpi are famoas for having
only onc Eye fixed in the mid-
dle of their Foreheads, between
whom and the Gryffins there
is a continual War carried on
about their Metals. In another
Place there are a fort of grinning
Apith People, born wiih long
hairy Tails, and very fwift of
Foot. From which Romantic
Stories of Pliny, Sir . Mande-
ville took his lying Reports, of
his meeting (in_his Travels,)
with thefe very People, and al-
{o fome, in the Torrid Zone, that
to guard themfelves againft the .
Scorching Heat of the Sun, had
one of their Feet fo large, that
by lying on their backs, and
holding it up againft the Sun,
would fcreen them againft it’s
immoderate Heat; with other
the like whimfical Relations.

Periodical,
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Periodical, or Trade-Winds, were never dreamt of
by them. 12. The noble Property of the Load-
Stone, which fhews the North and South, was un-
known to them; tho’ they knew it’s Virtue of at-
tra&ing Iron. And Anaximander, who lived about
400 Years before Chrift, was the firft that attemp-
ted to give the Dimenfions of the Earth (a).

Tbe Excellency of Geography.

THERE are three Things that recommend the
Study of Geggraphy. 1. It's Dignity s and in that
it greatly adorns Man, the Inhabitant of the Earth
endowed with Reafon above all other Animals, to
underftand the Nature of Countries, and the Con-
fticution of the Earth. 2, It is as well a pleafant,
as an innocent Recreation. 3. There is an abfolute
neceflity for the Knowledge of it ; becaufe neither
Divines, Phyficians, Lawyers, Hiflorians, nor other
Men of Letters, can well proceed in their Studies
without interruption, unlefs they have fome Know-
ledge of Geography 5 as it hath been obferved by o-
thers, and illuftrated by feveral Examples,

HERE follow two Tables, whereof the firft
may ferve for the Contents of this Book; which

{z) The Moderns have de-
tefted many Errors of the An-
tients, and very much improved
Geograpby, by opening a Paf-
fage to a New World, and by
difcovering that thofe Parts of
the Old which were thought
wuninhabitable, to be inhabited;
the Torrid Zone is known to be
temperate, and, by refrefhing
Showers and conftant Breezes,
and cold Nights ; and the Globe:
itfelf has been compafled by fe-
veral, both Englifp and Foreign
Sailors. But there yet remains

much of the Globe undifcover-
ed. There is a vaft Southern
Continent, as yet fcarce lookt
into. The northern parts of Ame-
rica, are yet undifcovered : Afri-
¢a, tho it hath been compafled
round and round from the Me-
diterranean to the Red-Sea, yet
little more than it’s Coafts are
throughly known, except Egyp?
and Abaffia. It's inland parts
have been either not fuffici-
ently viewed or imperfectly
defcribed, :

¢ containg
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contains Univerfal Geography : the other fhews the
Order that ought to be obferved by thofe that treat
of Special Geography.

W E divide Univerfal Geography into three Parts,

iz,

1. THE 4BSOLUTE PART, fubdivided
into fix Setions, whereof

SECTION I contains two Chapters of
PRELIMINARIES,

Chap. 1. The Introduétion or Preface.
%Cbap, II. Some Geometrical Propofitions of ufe
in the Work,

SECT. II. In which the Nature of the Earth
is explained, in five Chapters,

Chap, 111, Of the Figure of the Earth.

Chap. IV. Qf it’'s Meafure and Magpitude,

Chap. V. Of it’s Motion.

Chap. VI, Of it’s Situation in the Syftem of the
World.

Chap. VII. Of it's Subftance and Matter,

SECT.IIL In which the Conftitution of the
Earth and it’s Parts are explained, in four Chapters.

Chap, VIII. Of the Divifion of the Earth by
Water,
Chap. IX, Of Mountains in general,
Chap. X. Of the Differences of Mountains.
L.Chap, X1, Of Wopds, Defarts, and Mines.

SECT.
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SECT. IV. Of Hydrography, in which the
Conftitution of the Waters, and their Properties
are explained, in fix Chapters.

E Chap. XII. Of the Divifion of the Waters by
the Earth.

Cbhap. XIII. Of the Ocean and Sea.

Chap. XIV. Of the Motion of the Sea, wiz. it'’s
Flux and Reflux.

Chap. XV. Of Lakes, Meres, and Moraffes,

Chap. XVI. Of Rivers.

"t Chap. XVII. Of Mineral Waters,

A

SECT. V.

‘¢ Chap. XVIII, Of the extraordinary Changes of
% the Sea into Land, and dry
Places into watery.

SECT. VI. Of the Atmof{phere.

Chap. XX. Of Winds in general.

%Cbap. XIX. Of the Atmofphere and Alr,
L Chap, XX1. Of the different forts of Winds.

Il THE REL ATIVE P ART exphains the
Celeftial Properties, in nine Chapters.

§ Cbap. XXII." Of the Celeftial Properties in ge-
neral

Chap. XXIII.: Of the Latitude of the Place, or
the Elevation of the Pole.

Chap. XXIV. Of the Divifion of the Earth into
Zones.

Chap. XXV, Of the Length of Days, and the
Divifion of the Earth into
Climates,

Chap,
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Chap. XXVI, Of Light, Heat, and the Seafons
of the Year,

J Chap. XXVII. Of Shadows, and how the Inhax

bitants are divided according
i to them. .

Chap. XX VIII Of comparing the Celeftial Phze-
nomena, in different Places.
Of the Antwci, Perizei and
Antipodes.

Chap. XXIX. Of the Difference of Time in dif-
ferent Places.

Chap. XXX. Of the different Rifing of the Sun

and Moon, and other Phe-
nomena,

TI1. THE COMPARATIVE PART
confiders the Particulars arifing from comparing the
Phenomena of one Place, with thofe of another.

" Chap. XXXI. Of the Longitude of Places.

Chap, XXXII. Of the Situation of Places in re-
fpeét of one another,

Chap, XXXIII. Of the Diftances of Places.

Chap. XXXIV. Of the Vifible Horizon.

Chap. XXXV. Of Navigation, in general,”and
Ship-Building.

J Chap. XXXVI. Of Lading and Ballafting of
. Ships.

Chap. XXXVIL The'l\PTautical Direttory, Pars
1. Of Diftances.

: Chap. XXXVIIL Part 2. Of the Points of the

Compafs. ;

Chap. XXXIX. Part 3. Of a Ship’s Courfe.

Chap, XL, Part 4. Of the Ship’s Place in her,

AL Voyage,

kL T Special
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Special Geography exhibits three kinds of Particu
Jars. ‘Ten of them are Terreftrial;

1. The Limits and Bounds of the Country.

2. The Longitude and Situation of Places.

3. The Figure of the Country.

4. It’s Magnitude.

5. It’s Mountains ; their Names, Situations, Al-
titudes, Properties, and Things contain<
ed in them.

J 6. I’s Mines, ,
7. I’s Woods and Defarts. '
8. It’s Waters ; as Seas, Rivers, Lakes, Marthes;

Springs; their Rife, their Origin, and
Breadth ; the Quantity, %alxty, and Ce-
lerity of their Waters, with their Cataraéts.
9. The Fertility, Barrennefs, and Fruits, of the
Country.
| 10. It’s living Creatures.

)

The Celeftial Properties are eight.

' 1, The Diftance of the Place from the Equator
and Pole.
2, The Obliquity of the Motion of the Stars a--
bove the Horizon.
3. The Length of the Days and Nights.
4. The Climate and Zone,
35 The Heat and Seafons: Wind, Rain, and
other IMeteors.
6. The Rifing and Continuance of the Stars a-
bove the Horizon.
7. The Stars that pafs thro® the Zenith of t;he
Place.
8. The Celerity with which each Place revolvés,
according to the Copernican Syftem.

2 THE
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‘T'HE Human Particulars are ten.

I 1. The Stature of the Inhabitants ; their Meat,
Drink; and Origin, -+« ©oi! ST
2, Their ‘Arts; Profits, Commoditiesy ' and
Trade. i §
3. Their Virtues and Vices; their Capacities
and Learning. 2413 ~
4. Their Ceremonies at Births, Marriages, and
Funerals. -
5. Their Speech.and Language.
6. Their, Political Government.
7. Their Religion and Church Government.
8. Their Citiés. . -
9. Their memorable Hiftories. .
10. Their famous Men and Women, Artificer
and Inventions.

CHAP IIL

Some Propafitions in Geometry and Trigonometry,  of
i ufe in Geograpby. t

P L AT O very juttly called Geometry and Arith-
A metic the two Wings whereby the Minds of
Men might mount up to Heaven ; that is, in fearch-
ing after the Motions and Properties of the Celeftial
BOdlCS.. Thefe Sciences are no lefs ufeful in Geogra-
P2y 5 if we defire to underftand it’s fublime and in-
tricate Parts, without any Hinderance, It is true,
2 lefs fhare of Mathematics will ferve for Gzography,
than Aftronomy : but becaufe feveral are taken Wti}txh

: e
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the Study of Gesgraphy, who do not underftand
thefe Scicnces, we fhall here fet down 2 few Propo-
fitions from them, fuch as we think moft neceffary 3
that the Reader may proceed the more readily with-
out Interruption in his Study. Tho’, by the way,
we 'do not at all encourage that bad Cuftom fome
young Gentlemen have got, in applying themfelves
unadvifedly to other Parts of Philofophy, before
they have a competent Knowledge in Aritbmetic
and Geometry. The Fault is very often in their
Mafters and Tutors, who are for the moft Part ig-
norant of thefe Things themfelves, and therefore
cannot admonith Youth to fhun fo pernicious a
Cuftom. In Arithmetic we fuppofe the Reader to
know the four common Rules of. Numeration,. viz.
Addition, Subfiraftion, Multiplication, and Divifion,
with the Golden Rule, or Rule of Three ; and there-
fore fhall not treat of them here. If any one under-
ftand them not, he may learn them much better
from fome able Teacher, than from Books.

1. BUT asto Geometry, it treats of three forts
of Magnitudes, by which every Thing is meafu-
red ; viz, Lines, Superficies, and Solids : neither can
there be found in Nature a Body of any other
Dimenfion. .

2. A LINE is either ftraight or curved ; and
a Curve again is either uniform as circular, or difff-
milar and variable, as the Ellipfe, the Conchoid,
and Spiral Line.

3. A CIRCLE is a Space or plain Super-
ficies bounded with a curve Line, wherein there
is a Point from which all right Lines drawn to
the Curve arcequal. ‘The curve Line which bounds
that Space is called the Circumference, or Peripbera

of the Circle ;.and the middie Point is called the
Center (a), ' y

(4) Euckid Lib. 1. Defe x5, 16, |
¢ THE |
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4. THE Diameter of a Circle is a right Line
drawn thro’ the Center, and terminated at both
ends by the Periphery: one half of which is called
the Semidiameter, or Radius (a).

5. AN Arch is part of the Periphery of a
Circle. A Quadrant is a fourth Parr of the whole
Periphery. What an Arch wants of a Quadrant is
called the Complement of that Arch: and it’s Diffe-
rence from a Semicircle it called it’s Supplement (b).

PROBLEAM

6. HAVING a right Line given and a Point
either in, or out of it, to draw thre’ that Point a
Line perpendicular to the former.

LET the Line given (Fig. 2. be AB, and
the Point C: open the Compafles fo, that fetting
one Foot in C, you may with the other cut the
Line given in df; then one Foot being placed
at d, with the other defcribe an Arch, asg 5 ; alfo
make f the Center, and with the fame Radius de-
fcribe another Arch, which will cut the former
ing and b; fo draw the Line g5 which will be
the Perpendicular required.

7. TO divide a Circle and i’s Periphery into four
equal Parts, Draw a Diameter, and from the
Center raife to it a Perpendicular, which prolonged
will be alfo a Diameter; whereby both the Circle
and it’s Periphery will be divided into four equal
Parts (¢).

8. 70 divide the Periphery of a Circle into Degrees.
A Degree is the 360th Part of the Circumference.
Mathematicians always divide the Periphery into

(a) Euelid Lib. 1., Def. 17. (¢) 1bid. Prop. 4. Lib.iv.
(%) 1t Prop. 11, 12, Lib. 1.

VOL.1 fo
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many equal Parts (d) ; and each of thefq Parts
?r)]to GZ fglaller Divifions, called firf Minutess
alfo each Minute into 60 Seconds, &F¢. commonly
writ thus, 3 degr. 2. min, 5 fec. that 1s, 3 Degrees,
2 Minutes, 5 Seconds. Hence the Quadrant con-
taineth go Degr. the Semicircle 180, and the fixth
Part of a Circle 60 Degrees. |

THEREFORE to folve this Problem, di-
vide the Periphery into Quadrants, then take off
the Semidiameter, and with i’s Length cut an
Arch from the Periphery (), which will be equal
to 60 Degr. fo there remains in the fame Qua-
drant 30 Degr. which being bifected you will have
15 Degr. this again mechanically trifected will give
5 Degr. which divided into five equal Parts make
fo many Degrees, Q. E. F. But this is done more
artificially by mathematical Inftruments (f).

9. TO find the Area of a Quadrangle, or a Space
contained in a Figure of four Sides, and four Right
Angles.  Multiply one fide by the other, and the
Produét is the Area. It is to be obferved that
Lines are meafured by Lines, and Superficies by
Meafures that are Superficies, or Squares ; alfo the
Contents of folid Bodies, which have their Dimen-
fions, are computed in folid Meafure, or fo many
Cubes. Thus we meafure the Sides of a Houfe
by a lineal Foot, the Floors and Wainfcot by a

(4) This Divifion of a Circle
into 360 Parts, or Degrees, is
becaufe that number can be di-
vided into more Aliquot Parts,
than any other convenient
Number, viz. into 2,3,4, 5,
6, 8 and g Parts.

(¢) Euclid. Prop. 15. Lib,iv.

(f) By a Line of Chords
truly divided ; thus, from any
Point in the Periphery lay on
the Chord of one Degr. then

2

from the fame Point lay on the
Chord of two Degr. {o of three
Degr. &¢. ’till you come to go
Degr. then begin again asbefore
*till the whole Periphery is di-
vided. By this means' you will
avoid the Errors which may a-
rife from the intermediate Di-
vifions, and tho’ thele Errors
fingly confidered are very, fmall,
yet in fo many Degr. they will
produce one very fenfible.
iquare
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fquare Foot, and the Space itenclofeth, confider-
ed as a Solid, by a cubical Foot.

10. HAVING the Diameter or Semidiameter of
a Circle, to find the Periphery in the fame Meafure :
and converfly, baving the Peripbery given to find the
Diameter as near as poffible (g). The Solution of
this Problem depends upon the determined Pro-
portion of the Diameter to the Periphery, which is
nearly as 7 to 22; as is demonftrated by .Archi-
medes 5 or more accurately, as 10000000000 is to
'11,415926535 (b). For Example, let the Dia-
mheter be 12 Foot ; by the Golden Rule, as 7 is to
22: fois 12 to the Periphery of the Circle; or if
you ufe the other Proportion it will be much the
fame.

BU T if the Periphery be given, and the Dia-
meter be required, fay; as 22 is to 7, or as
31415926535 to 10000000000, fo is the Peri-

phery given to the Diameter required.
11. THE Diameter and Peripbery of a Circle,
or either of them, being given in Miles or Feet, to find

() See Tacquet’s fele& The-
orems of Archimedes, Prop. s.

(%) Tho' it be well known
that the Periphery of a Circle
is incommenfurable to the Dia-
meter, yet either of thefe Pro-
portions will ferve well enough
for common Ufe. Butno Pro-
portion in fmall Numbers is fo
exact as that of Andrewe Me-
tixs, viz. 113 to 355, which
is found not to differ from the
Truth above -osdszss. But
if the Reader defireth the niceft
Computatian of the Proportion
of the Diameter of a Circle to
the Circumference (altho’ that
of Metius comesvery near), let
him have recourfe to the labo-
xious Calculus of Van Ceulen,

who carried his Calculation to
3§ places of Decimal Fra&ions.
Or if he would ftill be more
nice and curious, he may have
recourfe to Mr Abr. Sharp's
Calculation, to double the Num-
ber of Pau Caulen’s Fra&ionms.
By which Exaétnefls the Cir-
cumference of the Terraqueous
Globe, may be computed to a
Degree lels than the Breadth
of a Grain of Sand: yes, more
than this, the number of the
Grains of Sand, that would be
contained in a Space as big as
the Sphere of the Fixt Stars,
might be truly computed by
this means. Vid, Math. Tables
printed for Mr Mount, page
53, &c.

C 2 be
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the Area of that Circle in fquare Miles, or [quare Feet.
Multiply one half of the Periphery into the Semi-
diameter, and the Produét will be the Area requi-
red (i): but if you have only one of them given,
you may find the other by the laft Problem: Or it
may be done without it (£).

12. T H E Diameter, or Semidiameter, of a Globe
being givens to find it’s Superficies in Square, or it’s
Solidity in Cubic Meafure.

A Globe is a round folid Body, having a certain
Point in the Center of it, from whence all right
Lines drawn to the Surface are equal: and a Line
drawn thro’ this Point is the Diameter, about
which if the Globe be revolved it is called it’s
Axis (/). Morcover if a Globe be cut any how
by a right Line, the Seélion is a Circle ; if thro®
the Center the Circle will have the fame Diameter
as the Globe itfelf ; and fuch are called the greater
Circles of the Sphere or Globe, and the reft lefler
Circles. To folve the Problem () : By the tenth
Article, find the Periphery ; then multiply the Di-
ameter into this Periphery, and the Produ& will be
the Superficies of the Globe in fquare Meafure, which
multiplied into the & of the Diameter, will produce
the Solidity of the Globe in cubic Meafure,

(/) As is demorfirated by 1 1 1 I
Archimedes, Prop, 1, De Di- —_{-‘— —_— -i— —_——
menfione Circulis 3 5 7 9

(%) By faying, as the Square ¢ I 1 1
of 1 (which is 1)is to 7854 — = L _.f_._

17

ghe Area of a Circle whofe Il 13 15
iameter is 1) fo is the Square
of any other Diameter to its __ 1. __ g
Area; By Prop. 2. Lib. ii. of 19 21
Euclid. The famons M. Leib-

nitz has demonftrated, that if
the Diameter of a Circle be 1,

the true Area will bc-li-

(¢) Euclid. Lib. 1i. Def. 14,
15, 16, 17.

(m) See this demonfirated in
Tacquet's Select Theorems of dr-
¢bimedes, Scholium 2, of Prop.
24. and that of Prop. 28.

13. 4
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13. 4 R1G HT angled Triangle bath two fides
perpendicular to each other (or make an Angle of
9o Degr.) which two fides are called the Carbeti,
or Perpendiculars, and the third fide the Hypo-
Tenufe.

T HE Meafure of an Angle is the Length of
an Arch defcribed from the angular Point as a
Center : that is, as many Degrees as the Arch be-
tween the Legs of the Angle doth contain; fo
many Degrees the Angle is faid to be of. Thus a
right Angle is 9o Degr. becaufe the Arch fo de-
fcribed is a Quadrant.

T HE right Sire of an Arch is a right Line
drawn from the one end of the Arch perpendicular to
the Diameter, which paffeth thro’ the other end (#).

THE Tangent of an Arch is a right Line which
touches the Arch at one end, and is bounded at
the other with a Line drawn thro’ the Center, and
the other end of the Arch; which Line is called
the Secant of that Arch.

M OREO VER, the Sine, Tangent, and Secant,
of an Angle, are the fame of the Arch which
meafureth the Angle.

(») Mr Whifton in his Notes
vpon Tucquet’s Euclid, has neat-
ly explained the Origin of Sines,
‘Tangents, and Secants. Coroll.
to the 47th Prop. Lib. i. which
we fhall here tranferite. Lot
A Cthe Semidiameter of a Circle
(Fig. 3.) be of 100.000 Parts,
and toe Angle BAD of 30 Deg.
becanfe the Chord or Subtenfe of
60 Degr. isequal to AC the
Semidiameser (by Prop. 15. Lib.
iv. Euclid) B D the Sine of 30
Degrees fball be cqual 10 one
balf the Semidiameter, or %
A C; and sherefure fball con-
tain §0.000 Parts. But mow
in the right-angled Triangle

ABD, the Square of AB is ¢-
qual to the Square of AD and
BD. Therefire let the Semi-
diameter A3 be fquared, and
Srom that Square [ubjiraft the
Square of B D: The Remainder
will be the Square of A D or
of the Co-fine B F equal to it:
out of woich extralt the [quare
Root, and you will bave the
Line BF or AD. Then by this
Analogy as AB: BD::AE:
CEeor AD:BD:: AC:CE,
Jo you bave the Tangent CE.
And if the Square of A C be ad-
ded to the Square of CE, the
Raot of the Sum being extraed
will be the Secant AE. Q E. I

C3 “IE
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1T is alfo neceflary to be known that Tables
have been calculated by the great Labour and In-
duftry of fome Mathematicians, in which the Dxa-
meter being taken for 100000, &¢. the Sines,
Tangents, and Secants, are found out in propor-
tional Numbers ; asof 2 Degr. 10 Degr. 20 Degr
32 Min. &¢. Thefe Tables are called mathema-
tical Canons, and are of extraordinary ufe in all
mathematical and phyfical Sciences; wherefore I
am willing to give fome Hints of thefe things
to the young Geographer. But becaufe fpherical
Triangles have fome Difficulty in their manage-
ment, and regard none but thofe who defire to
be deeper fkilled in this Science, we fhall pafs them
by ; and only treat of right-angled Triangles, the
meafuring of which is as eafy as neceffary.

Two THEOREMS.

14, THE three Angles of every Triangle, taken
together, are equal to two right Angles, or 180 Degr.
and therefore the two acute Angles of a right anglegd
Triangle make exaftly go Degr. (o). Alfo if a
right Line touch a Circle, and there be drawn from
the Point of Contalt another right Line to the Center,
that Line makes a right Angle with the Tangent (p).

15. THE moft neceflary Problems are thefe,

L. THE Hypoterufe and one fide of a right angled
Triangle being given, to find either of the acute Angles.
Say by the Golden Rule; As the given Hypote-
nufe is to the given fide: {o is the Radius rocooo
(which Number is affumed equal to the Semidia-
meter in the Tables) to the Sine of the oppofite
Angle; which Sine being found in the Tables

(2) Ezclid. Prop. 32. Lib.i. (?) Iid. Prop. 18. Lib. iii.
» will
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will fhew the Quantity of the Arch or Angle op-
pofite to the Side given; and the other Angle is
the complement of that now found, to go Degr.

II.ONE fide and the acute Angle next it being
given, to find toe Hypotenufe. Say as before; As
the Sine of the Complement of the given Angle is
to the Radius 1000000 : fo is the Side given to the
Hypotenufe fought.

III. HAV ING two Sides given, to find either of
the acute Angles. Say, Asecither of the Sidesis to
the other, fo is the Radius 100000 to the Tangent
of the Angle adjacent to the Side firft affumed.

IV. HAVING the Hypotenufe and one acute
Angle given, to find either of the Sides : Say ; As the
Radius 100000 is to the Sine of the Angle op-
pofite to the Side required: So is the given Hy-
potenufe to that Side.

Of Divers Meafures.

BECAUSE the ufe of Meafures is frequent
in Geography, and fince divers Nations ufe dif-
ferent Meafures, ’tis proper to premife fomewhat
concerning them ; partly that the Reader may the
better underftand the Writings of the antient Geo-
graphers and Hiftorians 3 and partly that he may
compare together thofe in ufe at this Day.

T HE Length of a Foot is almoft univerfally
made ufe of, tho’ a Foot in one Place differs
from that in another, Mathematicians frequent-
ly meafure by the Rbinland Foot of Snellius, which
he proves to be equal to the old Roman Foor,
And becaufe Snellius was very diligent and accu-
rate in meafuring the Earth, that Rbinland Foot

(O 7E of
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of hisis defervedly taken as a Standard for all
other Meafures (¢). See haifit’s Length, Fig. 1.

A PERCH or Pole ought to confift of ten
fuch Feet. But the Surveyers in Holland make 12
Feet a Rbinland Perch, and in Germany they com-
pute 16 ; which is very incommodious in Calcula-
tion. Snelius makes the IHolland Mile equal to
1500 Rbinland Perches (each Perch being 12 Foot)
or 1800 Rbinland Feet.

THESE two Meafures, a Perch and a Mile
arife from the repetition of a Foot 3 but a Palm
an Inch, and a Barley-Corn (which are fometimes
ufed in Holland) proceed from it’s Divifion. An
Inch is the twelfth Part of 2 Foot. A Palm is
4 Inches. A Barley-Corn is the fourth Part of an
Inch. However it would be much better to
divide the Foot into 10 Inches, and the Inch into
10 Subdivifions or Seconds. .

THESE are the Meafures now made ufe of
by the Dutch in Geography. It remains that fome
others be alfo taken Notice of ; wiz. thofe of the
Antients, whether Grecks, Romans, Perfians, Zgyp-
tians 3 and thofe alfo of later Times as of the
Turks, Polanders, Germans, Mofcovites, Italians,
Spaniards, French, and Englifh,

(7) Becaufe the Knowledge
of an Englifb, Frereb, and Rbin-
landifp Foot will be of ufe in
what follows, we will here give
their Proportions: to which we
fhall add the Meafure of the old
Roman Foot, taken from Dr

Eng. Parts
PS Englifp ] 1000
w1 L French- 2 1066
& )Rbinland i 1030
. Reman s 070

Bernard's Treatife of Weights
and Meafures, where he moft
learnedly confutes the great Br-
ror of Snellius in this Matter.
Ifan Englifh Foot be divided
into 1000 Parts, and a French
Footinto 1440. Then

Fr. Parts
- 1350 Furin's Ap-
a 1440 pendix.
1390
1309

THE
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T HE Grecian Stadium, or Furlong, is fuppofed
to be 600 of their Feet, which make 625 Roman,
or Rbinland, Feet ; their Foot being a little larger
than the (Roman.

A GERMAN Mile (15 of which Geogra-
phers allow to a Degree) contains 22800 Rémiand
Feet, and is accounted 4000 Paces, or 32 Fur-
longs. It is in Proportion to the Rbinland Mile,
as 19 to 15.

T HE lialian or Roman Mile is 1000 Paces,
which is equal to 4000 Rbinland Feet.  Note, The
Romans ufed to call their Mile Lapis, becaufe a
Stone was ereCted at the end of every Mile; efpe-
cially in Places adjacent to the City.

AGEOMETRICAL Paceisexaétly 5 Feet
and a Fathom 6 Feet; which is thought by fome to
have been the Pace of the Grecians.

A CUBIT is fuppofed to be a Foot and a half.

THE Parafange, or Perfian Mile, is thought
to be 30 Furlongs, or 3000 Perfian Paces.

T HE Schenus, or ALgyptian, Mile, according
to Herodotus, contains 6o Furlongs, tho’ only 40
according to Pliny. Perhaps their Length diffe-
red in divers Places, or the Furlongs of the Au-
thors might be unequal : Or very likely their Books
are corrupted.

THE French League is in Proportion to the
Rbinlandifb Mile, as 19 to 253 and the Spanifh
League is to the fame Mile, as 19 to 27:: But
becaufe in feveral Parts of France and Spain their
League isfound to differ, we cannot be well affu-
red of the Length of thefe Meafures.

THE Englib Mile is in Proportion to the
Rbinlandifb, as 19 to 55, oras 19 to 6o, (r). But

there

(r) The leat Part of Eng/i/p  and well dried; whereof 3 in
Meafure js 2 Barley-Corn, taken Length make and Inch, &z as
out of the middle of the Ear in the following Table.

A Table
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there are three forts of Englife Miles, whereof 273
of the longeft, 50 of the middle Kind, and 60 of
the thorteft, make a Degree or 19 Duatch Miles.

THE Danifb and Swedifp Mile is to the Rbin-
landifp Mile as 19 to 10 ; tho’ in fome Places they
ufe the German Mile.

THE Voreft, or Ruffian, Mile is as 19 to 8o.

THE Turkifp League or Mile is faid to be e-
qual to the litalian Mile ; of which 60 make a
Degree.

T HE Arabian League was formerly accounted
the twenty fifth Part of a Degree, or 19 Holland
Miles: but they now ufe another of which 56
make a Degree.

A HUNDRED Indian Miles are thought to
equal a Degree. Tho’ the Indians commonly de-
fcribe Diftances by a Day, or an Hour’s Journey.

THE Inhabitants of Cambaya and Guzarat,
ufe a Meafure which they call Coffa, of which 30
make a Degree.

T HE Chinefe obferve three Meafures in their
Journies, which they call Li, Pu, and Uchan. Liis
the Diftance at which a Man’s loud Voice may be
heard on a Plain, inacalm Air ; which is accounted
300 Geometrical Paces. Their Px contains 10 Li’s 3

fo

A Table of Englifh Mzafure.

Rar. C.
3 Inckes
——'3— 12|Feet
1o7] 36 3j¥ard.
18¢] 60 ._E —l%‘ Pace

21¢ 72 6 2| 14)Fath,

594] 198} 163} g3 ¢,i°_z§Palh
2376¢| 7920| 660]| 229 lnggj;Fur".f
18009ci633605280l1760l1050] 850 320] 5| Mik]

X
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fo that 20 Pu’s makea Degree. And 10 Pa’s make
an Uchan, or 30000 Paces 3 which they account'a
day’s Journey. : ;

‘Note, A Square Rbinland Mile confifts of Square
Feet and a Cubic Mile of Cubic Feet. Alfo a
Mile muliiplied into itfelf makes a Square Mile;
and that again by a Mile makes a2 Cubic Mile.
The fame is to be underftood of a Square and
Cubic Foot.

Containing fome general and abfolute Properties
of the Earth, in five Chapters.

CHAUP I
Of the Figure of the Earth.

HE firft and nobleft Property of the Earth
T (as exceeding the reft in being more ufeful and
neceffary) is it’s Figure; without the Knowledge
of which there can be nothing well underftood or
demonttrated in this Science ; and all the following
Propofitions almoft entirely depend on, or imme-
diately flow from, this; which for that Reafon
ought to be firft treated of.

T HERE have been, and are to this Day, fe-
veral Opinions about the Figure of the Earth; for
the Vulgar that underftand not Geography, imagine
it to be extended into a vaft Plain bounded witha
Circular Line ; except where Mountains and Val-
lies interpofe. Of this ftrange Opinion was LafZan-
tius and others of the Fathers, who ftrenuoufly ar-
gued that the Earth was extended infinitely down-

wards,
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wards, and eftablithed upon feveral Foundations ().
This they were inclined to think from fome Places
of Scripture which they either ill underftood or
wrong interpreted,  Heraclitus, th.at antient Philo-
fopher, is faid to have been of their Opinion: tho’
others fay, he fuppofed the Earth to be in the Shape
of a Skiff or Canoo, very much hollowed. But
what is more ftrange Francis Patricius (a modern
Philofopher of no fmall Repute in the laft Age)
ftrenuoufly endeavoured to prove, that the Earth
was horizontally ftretched out and plain under Foot.
Anazimander is faid by Peucerus to have fuppofed
the Earth like a Cylinder ; tho’ that is not {o pro-
bable, becaufe he tried to meafure it, and alfo in-
vented a fort of a Dial at Lacedemon, upon which
the Top of the Guomon by it’s Shadow marked out
the Days of the Equinoxes, and Solffices: which
thewed him to have been tolerably {killed in 4fro-
xomy, confidering the Time he lived in. Leucippus
alfo thought the Earth to be in the Shape of 2 Drum.
Thefe with a great many other abfurd Opinions, are
by Ariftotle and others attributed to the Antients; of
which fee Ariftotle Lib. ii. Cap. 13, de Calo.

BU T the true and undoubted Opinion, which
is defended by all Mathematicians, and almoft all
Philofophers, is, That the Earth is of a globular
or fpherical Figure (b).

NHE

(a)See LaZantins Lib. iii,
Chape 24.and duguflin Lib. xvi.
Chap. 9. De Civit. Dei, They
thought their Opinion was fa-
voured by the P/a/miff. Pfal.
XXiv. 2. and cxxxvi. 6.

(6) Among the many excel-
lent and wonderful Inventions
of the modern Pilofophers,
this here is not certainly in the
Lat Place, nor hath the leaft

Honour and Admiration in it;
that the true Figure of the
Earth, which Men have inha-
bited for fo many thoufand
Years, is but now begun to be
known a few Years ago. For
that which all Men thought to
be globular and truly fpherical,
is now found to imitate rather
an oval Figure, or that of an
Eilipfis revolved about it’s leffer

Axis
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Axis: S0 that thofe Diameters
are longeft which come neareit
the Equator, and leflen as they
become more remote, but the
leat Diameter of all is the Axis
which joineth the two Poles.
The Thing will perhaps be bet-
ter underftood if it be reprefen-
ted by a Figure.

Let #p ¢p (Fig.4.) beacir-
cular Seétion of the Earth made
by the Meridian, fuch as it was
thought to be formerly and pp
the Axis or Dismeter joining
the Poles, and # ¢ the Diameter
of the Equator : then the oval
Line &£ P QP, defcribed upon
the Diameter £Q_and PP,
will reprefent the Seftion or
true Meridian Line, which for
Diftin&tion fake is made here to
differ more from a Circle than
it really ought to do; but in
truth, the Proportion isas 692
to 689. So that the Line CQ_
meafuring the Altitude of the
Earth at the Equator, exceeds
CP the Altitude at the Pole
85200 Paris Feet, or about17
Miles,

This Affair is well worthy to
be traced to it’s Original, and to
be backed by a Demonttration,
fo tar asour Purpofe will permit,
See the Hiftory of the Royal A-
cademy of Sciences by du Hamel,
Pag. 110, 156, 206, Allo Hift.
de ' Acad. Roy. 1700, 1701,

The Frenh made an Experi-
ment about forty Years ago,
fhewing thataPendulum (which
is a well known Inftrument for
meafuring of Time ) vibrates fo
much theflower, by how much
the nearer it is brought to the
Egquator : that is, the Gravity,
of Celerity of Defcent of the
Pendalum, and of all other Bo-
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dies, is lefs in Countries ap-
proaching the Equator than in
Places near either Pole. The
two famous Philofophers New-
ton and Huggens being excited
by the Novelty of the Thing,
and {carching morenarrowly in+
to the Caufe of it, found thereby
that the Earth muft have fome
other Figure than what was
known ; and alfo demonfirated
that this Diminution of Weight
doth naturilly arife from the
Rotation of the Earth round it’s
Axis; which Rotation, accord-
ing to the Lawsof circular Mo-
tion, repels all heavy Bodies
from the Axis of Motion: fo
that this Motion being fwifter
under the Equator than in Paris
more remote, the Weight of
Bodies muit alfo be much lefs
there than nearer the Poles.
Therefore the Parts of the O-
cean under the Equator being
made lighter, and according to
the Nature of all Fluids, prefled
and forced on cither fide by the
Waters nearer the Poles, they
mault be raifed up to a greater
Height, that fo they may better
fupport and balance the greater
Weight of the contiguous Wa-
ters. Which mutual Libration
is demonltrated upon Suppofi-
tion of that Inequality of the
Diameters which we mentioned
above. The Figure of the Sea
being refembled by the Lands
adjacent, which areevery where
raifed above the Sea, the afore-
faid Form mutt be attributed to
the whole terraqueous Globe.
They that would be more fully
informed in this Matter may
confult Newton's Principia Lib,
iii. Prop. 19. or Husgen’s Trea-
tife of the Caufe of Gravity. :
The
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THE Arguments indeed which Authers offer
to confirm the Truth of this, are handled fo obfcure-
Iy and confufedly, that they are almoft infufficient
to convince the {trenuous and obftinate Defenders of
the contrary Opinion. We fhall therefore as much
as is poffible, clear up and examine thefe Argu-
ments ; that the Reader may have a diftinét Know-
ledge of them, and know the better how to ufe them.

W E fhall not here take notice of fuch Reafons
as are of lefs Weight, and at beft only probable, or
perhaps fophiftical. ~ Such as, v. A fpherical Fi-
gure is the moft capacious 3 and therefore the Earth
ought to have fuch a Figure. 2. All the Parts of
the Earth tend to the fame Center ; therefore all thefe

The fame Inequality of Dia-
meter is alfo found in the Pla-
net Fupiter, by the Obfervations
of thofe Excellent Aftronomers
Caffini and Flamftead, and that
much more than in our Earth;
becaufe the diurnal Rotation of
that Planet is more than twice
as fwift as the Rotation of the
Earth : which plainly proves,
that the Difference arifes from
no other Caufe than the circu-
Jar Motion.

Furin’s Appendix.

Dr Derbam (in his Phyfico-
Tbeol. Bii. C 1. Notez) doth not
feem to entertain any doubts
concerning  the terraqueous
Globe, and the other Planets,
being of a prolate fpheroidal Fi-
gure; bat he faith, That altho’
he hath often viewed Fupiter,
and other Planets, with very
good Glafles, which he hath of
72 feet, and the Royal Society’s
Glafs of above 120 feet, yet he
never could perceive them to be
otherwife than perfe€ly globa-

lar. And he thinksit next to
impofiible, to take an exact mea-
fureof the Polar and ZEquatoreal
Diameters, by reafon of the
Smallnefs of their apparent Dia-
meters in a Micrometer, and
theirMotion all the time of mea-
furing them.

Andasto the Variation of the
Vibrations of Pendulums, under
the Line, and in the Northern
and Southern Latitudes, he hath
no doubt, but different Diftances
from the Earth’s Center, may
caufe different Vibrations ; but
yet he fhews, from good Expe-
riments he made with Pendu-
lums in the Air-Pump, that
thofe Alterations might, infome
meafure, be from the Rarity
and Denfity of the Air, in the
different Zones. And I may add
to Dr Derbam’s Experiments,
the Lengthening of Iron Rods
by Heat, and their Shortening
by Cold; which I have found
to be very confiderable, by ve-
1y exaét Experiments.

Parts
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Parts ought to make up a globular Figure. 3.When
at the firt Creation the Waters were confufedly
mixed with the Earth, it was then without doubt
moift and foft; but the Figure of all moift and li-
quid Bodies is fpherical : and fo ought the Earth to
remain after the feparation of the moift Parts from
the dry.

1 SAY, negleding thefe and fuch like Argu-
ments, let us look out for better ; which are of three
kinds. Ofthe firft there is only one deduced & priori,
as they call it : thofe of the other two kinds are de-
monftrated & pofteriori; or from Celeftial or Ter-
reftrial Obfervations and Appearances.

THE #firft Argument is taken from the Nature of
Water, and borrowed either from Ariftotle or Archi-
medes. Ariftotle in his fecond Book de Celo, chap. 5th,
propofes it as his own, after this manner, (tho’ it is
likely he borrowed it from fome Philofopher before
him). If we take it for granted (fays he) that Wa-
ter of it’s own Nature tends always down to the
moft concave or loweft Place; it will neceffarily
follow, that the Superficies of the Water is round
or fpherical ; but that Place is moft concave that is
neareft the Center of the Earth, therefore let there
be drawn from the Center « two right Lines «8 and
2y 3 and from Bto  the Line 8y ; to which from
« let fall the Perpendicular «s, (¢) Itis plain the
Line «d* (Fig. 5.) is lefs than 2 or «y, and there-
fore the Place & islower and more concavethen 8 or
% 5 therefore the Water muft low downwards from
gand ¥ ’till the Lines «3, a3, and a4 are equal,
that is, ’till &' becomes «¢ equal to «8,-and 2y 3
hence 8, ¢, and 7 being in the Periphery of the fame
Circle, muft make the true Superficies of the Wa-
ter of a round Figure,

(¢) Euclid. [.ib: i Prop. 18,
THI§
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THIS is Arifiotles Demonttration, in which,
befides the Incoherency of it, which might be eafi-
ly amended, Iobferve thefe greater Errors. 1. He
fuppofeth the Univerfe to have a certain Center,
2. That Places are higher or lower in refpect to
that Center. Now he who denies the fpherical Fi-
gure of the Earth, will perhaps grant neither of thefe
Poltulata: Tho’ the Univerfe may be eafily
proved to have a Center, becaufe the apparent Mo-
tion of the fixed Stars obligeth us to fuppofe that
they themfelves eicher revolve by a diurnal Motion,
or that the Earth is turned about it’s Center. 1f the
Stars be really moved, then the Point about which
they will revolve will certainly be the Center of the
Univerfe. If the Earth ; then the middle Point
round which it moves, may, in the Demonftration,
be taken for Ariftotle’s central Point. But the chief
Difficulty is in the fecond Suppofition ; viz. that
Places are higher or lower in refpect of that Center ;
becaufe he who will have the Superficies of the Earth
to be a Plane, or fome other Figure, not round,
will deny this Suppofition, and fay that Places appear
higher or lower in refpect of the horizontal Plane,
perpendicular to which the Earth is infinitely extend-
ed downwards ; or will perhaps explain the Decli-
vity fome other way ; fo that the Argument would
not be conclufive except it were firft granted that the
Elevation of one Place above another is only in re-
fpect of fome Center, about which the Stars have
their apparent Motion. And tho’ this were true,
and all other Notions of Declivity by which Water
is deprefled were confuted, yet it could fcarcely be
admitted for a Principle , becaufe it precarioufly
fuppofes the Earth to be ofa {pheric Figure, which
is begging the Queftion.

THEREFORE fome prefer Archimedes’s
Demonftration (found in the fir/} Book of bis De Infi-
dentibus FHumido) which is indeed more artificial than

2 that
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that of Ariffetle 5 yet labours under the fame DifH-
culties, in previoufly fuppofing the Earth to be of a
fpheric Figure, to whoie Center the preflure of the
Water is made.  But we are far from fuppofing that
the divine Archimedes could be guilty ot any falfe
Reafoning! No, his Defign in that Book was not
to demonftrate the fpherical Figure of the Earth
(for then he had indeed begged the Queftion) but
only to explain the Nature ot Water and other Li-
quids; in order to which he pre-fuppofes the Earth
to be of a fpherical Figure, or to havea Center, to
which all heavy Bodies in general tend; and this he
takes as a Principle before known and demonftrated
from other Phenomena: So that I wonder Clavius
did not obferve this, who, in his Commentary upon
Foannes de Sacro Bofeo, ufes this Demonftration of
Archimedes for the fpheric Figure of the Earth:
Snelliusalfo does the fame inhis Eratoftbenes Batavus,
But it was Ariftotle’s Defign in the Place before cited
to demonftrate the {pheric Figure of the Earth, Sea,
and Heavens ; wherefore he could rot affume a Cen-
ter to the Univerfe, or Earth, without being guilty
of a manifett Paralegifm.

S O that this Argument taken from the Nature
of Water, tho’ it be propofed by almoft all Authors,
yet labours under fome Difficulties, which more
learned Mathematicians have endeavoured to re-
move, if poffible. I have myfelf {fpent fome Time
upon this Matter, and tryed feveral Methods, but
could not bring them to bear. I was induced to
attempt the Thing, becaufe it would be an elegant
and unqueftionable Demonftration of the fpherical
Figure of the Earth.

THEREFORE waving this; we fhall now
propofe fome Arguments & pofferiori, taken firft
from celeftial Pheenomena. Let us conceive a Sec=™
tion made by a plane or a meridian Line (which is
called the Line of Latitude) to pafs thro’ a Place B,

VOL. L D or
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or any other Part of the Earth, and alfo thro’ the
twoPoles M, N ; as A BC D. And fuppofe another
Seétion (or Line of Longitude) (Fig.3.) to pafs thro”
the fame Point B, perpendicular to the former, and
parallel to the Equator; as EBFC. 1 fay thefe
two Sections or Lines on the Surface of the Earth
may be proved to be circular. And it isa plamn
geometrical Tbeorem, thatany Superficies whatever,
when it is cut with perpendicular Planes, interfect-
ing each other in one common Line or Axis, if the
Lines produced on the Surface be circular, the Body
€an be no other than fpherical.

THEREFORE if we can prove, that the
two perpendicular Se&ions are circular, which pafs
thro’ any Point, B, taken at Pleafure ; we may alfo
by the aforefaid Theorem conclude the Superficies
of the Earth to be of a fpherical Figure, and the
Earth itfelf a globular Body.

N O W itis proved from divers celeftial Phaeno-
mena. that a Se@ion made from one Pole to ano-
ther, according to the Latitude of the Earth, is cir-
cular. 1. If inthe Line ABCD, a Perfon go-
from any Point, as B, towards either Pole, as M,
or the Star near it ; he will find that by equal Jour-
nies he will equally approach nearer the Pole ; which.
would be impoffible if the Line he travelled in was
not circular; as is plainly fhewed by the artificial
terrefirial Globe. 2. The Line ABCD is the me-
ridian Line, into which when the Sun comes it is-
Noon or Mid-Day withus ; and all the People who
inhabit that Line, as we know by Experience 3 and.
they that fail in the Torrid Zone teftify, that the Sun
at fome Time of the Year is perpendicular to fome
Place in the Line ABC; for Example, to P. If
wetake equal Spaces B Q, P Q_(or any other) we
fhall find the Diftance of the Sun from the Zenith of’
Q_, equal to the Interval, by which the Diftance of
the Sun from the Zenith of. B exceeds the Diftance

- 2 of
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of the fame from that of Q_; which could by no
means happen if the Line BP Q_was not circular;
3. In like manner all the Stars when they. come to
the Meridian A B C, have their Diftances from the
Zeniths of P, Q, B, in the fame Proportion as the
Diftances Q P, P B, Q B. Moreover when our Ma-
riners fail towards the South, the Stars which before
were depreffed under the Horizon, and could not
be feen, begin toappear,and by degrees are elevated
in proportion to their Courfe. 4. If feveral Places
be obferved in the fame Meridian, and the. Stars
that pafs thro’ their Zeniths be noted 5 the Diftances
of thefe Places have the fame Proportion one to ano-
ther, as the Diftances of the meridional Points,
wherein the feveral vertical Stars make their fouth-
ing.

"ALSO to prove that the Line of Longitude
EBF C iscircular, and that the Earth rifes into a
globular Figure, according to that other Dimenfion,
we need but obferve that the Sun and Stars rife and
fet fooner to thofe that inhabit eaftward of us, but
later to them that are more to the weft; and alfo
that the Difference of Time is in proportion to the
Diftances of their Meridians from ours, Thus, if
we fuppofe two Places directly Eaft, the one diftant
from us 225 Miles, the other 450, twice as much ;
we fhall find that in this laft Place the Sun rifech two
Hours fooner, and in the other one Hour fooner
than with us. The Argument will be more clear,
if it be propofed about the Sun’s approaching the
Meridians of divers Places; for their Diftances in
refpect of ours are in Proportion to the T'ime of the
Sun’s apparent Motion (or an Arch of the Equator
intercepted between our Meridian and theirs) as is
evidentin Eclipfes. Thefe Falts agree precifely to
the Demonttrations upon - the Artificial Globe:
which could not happen if the Earth had any other

Figure,
D2 SO
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S O that the Earth is found to have a fpherical
Form, both in Longitude and Latitude. "

BUT fince there feems to be a Difficulty in
handling the Longitude, all this may be proved by
the Latitude only. Forit is manifeft, that the. Fi-
gure of the Earth is fpherical, fince all the Setions,
or Lines of Latitude, are circular ; and pafs thro’
the fame Point or Pole. Becaufe any folid Body
whatfoever being cut with innumerable Planes, all
pafling thro’ the fame Point ; if the Peripheries of
thefe Sections are circular, the Body itfelf muft be
fpherical : as is known and allowed by all Geome-
tricians.

T HERE is another Reafon of ne lefs Force,
taken from the Shadow of the Earth upon the Face
of the Moon in Lunar Eclipfes.  For fince the ob-
fcured Part of the Moon, caufed by the confeal Sha-
dow of the Earth, feems always to be bounded with
a circular Line ; the Earth itfelf, for that Reafon,
muft needs be fpherical (d). Becaufe it is manifeft
from Optics that a folid Body being every way op-
pofed to the Sun; if the Shadow be always conical,
the Body icfelf is fpherical. .

IF thefe Arguments are not fufficient, we might
produce a great many more, from the confideration
of the Earth itfelf, which perfectly prove the Earth’s
Rotundity : fuch as thefe s

(d) Tacguet (in bis ARrono-
my Lib. iv.) hath demon-
ftrated that the Shadow of the
Earth never reaches {o far as the
Moon; fo that the Moon is dark-
ened not by the Shadow of the
Earth, but by that of i’s 4r-
mafpbere enly ; which was ob-
ferved, tho' not fo exaétly de-
monfirated, by Kepler and Ric-
ciolus. But whether the Sha-

2

dow proceed from the Earth it-
felf, or the Armafpbere, (tho”
the latter indeed be the Truth)
the Thing is the fame in the
prefent Cafe : for ifthe Shadow
of the Atmofphere bé circular,
the Shadow of the Earth which
is enclofed on every Side there-
bymuft be circular too. IW%is
Sron's Aftron, Lest. Pag. 2

1. FROM
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1. FROM Circumnavigation ; for the Exropeans
have feveral times fet Sail from Europe, and fteer’d
their Courfe directly South and Weft, *till they came.
to the Magellanic Sea ; and from thence to the North
and Weft ’till they returned to Europe from the
Eaft; and all the Phenomena, which fhould na-.
turally arife from the Earth’s Rotundity, happened
tothem. Their Method of failing alfo was founded
upon this Hypothefis; which could never have fuc-
ceeded fo happily if the Earth had been of any other
Figure *. '

2. WHEN we take our Departure from high
Mountains and Towers ; firft the lower Parts, then
thofe that are higher, and laftly, their T'ops are by
degrees deprefled, as it were, and hidfromus: On
the other Hand, when we approach towards them,
from a Place at a great Diftance, firft the Top ap-
pears, then the middle Part, and laftly, when we
come pretty near, the very Foot of the Mountain is
difcovered. So that this gradual Appearance and
Occultation, is fuch as muik neceffarily happen from
the fpherical Figure of the the Earth.

3. I'F we meafure the Altitude of any Mountain
upon this Suppofition, that the Earth is globular ;
the Practice is always found to juftify the Truth of
the Theory. '

W E might demonftrate many of thefe Argu-
ments geometrically ; but (becaufe it would be both

* Ferdinands Magellan was
the firft who failed round the
Earth, - in the Year 1519. he
performed it in 1124 Days. Sir
Francis Drake was the next, in
the Year 1577. and he perform-
ed itin 1056 Days. The fame
was afterwards done by Sir
Thomas Cavendifh, in the Year
1586 intheSpace of 777 Days:
It was done again by Mynheer

ty D3

Simon Cordes in the Year 1590.
By Oliwer Noort, Anno 1598.
By Cornel Scharten, Arno1615,
And by Facob Heremites, Anno
1623 ; andall by dire&ing their
Courfe conftantly from Eaf to
Weft; and thus returned into
Europe, having all along obfer:
ved the Phenomena which ne-
ceflarily arife upon fuppofing the
Earth a fpberical Body.

laborious



38 The Abfolute Part Secr. 1L

laborieus and difficult to prove this, or that Line
circular, from fuch Principles, €9¢.) we fhall con-
tent ourfelves ‘with thofe evident Proofs above d'c-
livered : which being colle@ed into one Sum, will
fufficiencly demonttrate the Earth to be globular. As,
firft, the celeftial Phznomena (viz. The different
Elevation of the Pole ; the unequal Altitude of the
Sun, at the fame Inftant, in different Countries ; the
Earth’s Shadow on the Moon.; the vaft Increafe of
the longeft Day towards the Poles ; the Rifing and
Setting of the Stars; their perpetual Appearance
near the Pole, &¢.) do all equally prove the Earth’s
Rotundity, Alfo the terreftrial Appearances (viz.
The Art of Navigation; the Appearance and Oc-
cultation of Mountains and Towers ; the Diftances
of Places ; the Winds and Points of the Compafs,
&J¢.) can only be accounted for by this Figure and
no other, Alo the artificial Globe, which we make
to reprefent the Earth, exhibits all thefe Things as
they really are on the Earth ; which would certainly,
in fome Cafes, be different, except this was it’s true
Reprefentation. The Earth is not of a plane Figure,
as is manifeft from the aforefaid Arguments; nor of
a hollow Figure ; for then the Sun and Stars would
appear fooner to the weftern Inhabitants than to thofe
of the Eaft: But we fee the Rifing Sun every Day
illuminates the Vallies, before it fhines upon the
back Parts of the oppofite Mountains *,

*

Ariothér Argument is
drawn from the commodious
and equal Diltribution of the
Waters in the Earth. ¢ For
¢ fince, by the Law of Gra-
¢ vity," the Waters will pof
¢ fefs the lowelt place; there-
¢ fore, if the Mafsof the Earth
¢ was cubic, prifmatic, or any
¢ other angular Figure,it would

¢ follow, that one (too vaft a
¢ Part) would be drowned; and
¢ another too dry. But being
¢ thus orbicular, the Waters
¢ arc equally and commodioufly
¢ diftributed here and there ac-
¢ cording a3 the Divine Provi-
¢ dence faw moft fit. Derbam’s
¢ Phyfico-Thealogy, Book 2. Che
‘1. Art a.

A
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A {pherical Body alfo is the only one that is fi-
milar, or hath all it’s Partsalike among themfelves 5
do that they may be mutually applied one to another.
For if two equal Partsof a Sphere be confidered, the
Properties of each are the fame 3 which will not hold
in any other Body. Thus in meafuring the Earth
in different Places ; if it be performed by the fame
Method, it isalways found of the fame Magpnitude=
which doth not a little contribute to the Proof of
thefe Affertions.

ANY impartial Perfon may eafily perceive of
how little Weight their Reafons are, who believe
the Earth to be of a plane Figure. For which they
argue, 1. Becaufe on a clear Day the Earth feems
zo be plane, aswellas the Sea, if we look every way
round about us(e). 2. If the Surface of it was not
plane, it would be more eafily moved, and more
Jubject to fall to pieces; whereas flat Figures are
more firm and ftable (f). 3. The Rifing or Setting
Sun and Moon are cut, as it were, with right Liness
but if the Earth was fpherical, they ought to be di-
vided by circular ones. Thus the Ancients reafoned,
ridiculoufly, as Ariffotle tells us. 4. Some argue
that the many high Mountains muft, of neceffity,
deface i’s Rotundity. 5. Others believe the Sea to
be higher than the Earth. 6. Some again think it
impoffible that Men thould ftand upon the oppofite

{¢) This Argument is confu-
ted by what is faid above, about
the Appearance and Difappea-
zance of Mountains.

() A {pherical Body is not
{o liable to decay and fra&ure
as another, becaufe all the Parts
of the Surface are equidiftant
&om the Center. And we are
taught by Sir Jfaac Newton's
Principles, that the Divine Being
at the Creation, beftowed the

Power of Attraétion upon all
the Matter in the Univerfe,
whereby all Bodies, and all
the Parts of Bodies, mutually
attra& themfelves and one ano-*
ther; which, as.the Rev. Dr
Derbam obferves, is the natural
Caufe of the Sphericity of our
common Globe. See New-
ton’s Principia, Lib. 3. Prop.
7. Alio Derbam’s Pbyfico-Theol.

?- 40. ‘
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Part of the Earth to us; and not fall headlong into
the Sky. This laft has created a Scruple not only
with the Vulgar, but even with fome Men of
Letters ; which I could fcarce have believed, had I
not heard them confefs, that tho® they could not de-
ny the fpherical Figure of the Earth for many urgent
Reafons ; yet they could not remove this one Objec-
tion out of their Minds ; not to mention the Taunts
and Scoffs of St Auguftine, and other Fathers upon
this Subje@. Thefe and fuch like Reafons are {foon
confuted by any one: and that the higheft Mountains
have fcarce any Proportion to the Semidiameter of
the Earth, we thall afterwards demonftrate (g).
THEREFORE, fince the fpherical Figure
of the Earth is plainly proved and demonftrated, we
ought to make ourfelves acquainted with thofe De-
finitions and Properties which are applied to, and
found in the Sphere, or Globe, by Geometricians, and
accommodate them to the Farth ; asthe Center, the
Diameter, the Axis and Poles, the greater and lef-
fer Circles of the Sphere, &e. (b)),
WHO

(£) The higheft Mountains

are fo inconfiderable to the Se-
midiameter of the Earth; that
they alter the Figure of it no
more than Duft upon the Sur-
face of our common Globes, as
isprovedbelow, Cb. g. Prap. 7.
(&) Tacquet (Lib. 1. Chap. 2.
of bis Afironomy) has drawn
fome very neat Coonfequences
fromtheroundnefs of the Earth;
which we fhall here tranfcribe
from Dr Clarke's Notes upon Ro-
hault’s Phyfies. 7ol. ii. Pag. s.
1. Ifany Part of the Earth's
- Superficies were plane, Men
could .no more fland upright
upon it, than upon the fide of
mountain,

.

2. Becaufe the Superficies of
the Earth is globular, the Head
of a Traveller goes a Jonger
Journey than his Feet: and
he whorideson Horfeback, goes
a longer Journey than he who
walks the fame Way on Foot.
So, likewife, the upper Part
of the Maft of a Ship goes
more Way than the lower; viz.
Becaufe they move in Part of a
larger Circle.

3. If a2 Man goes the whole
Circumference of the Farth's
Orb; the Journey which his
Head travel exceeds that of
his Feet, by the Circumference
of a Circle whofe Radjus is the
Man's height.

A 4 If
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W HO it was that firft found out the Earth’s
fpherical Figuré, lies hid in the dark Ruins of An-
tiquity. - Certainly the Opinion s very ancient (i)
for when Babylon was taken by Alexander, Eclipfes
were there found calculated and foretold, for many
Years before Chrift: which could not be done with-

out the Knowledge of the Earb’s Figure.

Norcan

Thales the Grecian be thought to have been ignorant
of it, by hisforetelling an Eclipfe.

Of the Menfuration and Magnitude of the Earth.

T

HE Menfuration of the Earth is founded up-
on the Solution of thefe three Problems.

I.

To meafure the Diameter or Semidiameter, and
alfo the Circuit or Periphery. 2. To find the Area

4. Ifa. Veflel full of Water
be raifed perpendicularly, fome
of the Water would continually
run over, and yet the Veflel
would be always full. giz. Be-
caufe the Superficies of the
Water is continually depreffed
into Part of a larger Sphere.

5. Ifa Veflel full of Water
were carried direétly downwards
tho’ none of it run over, yet
the Veflel would not be full,
viz. Becaufe the Superficies of
the Water is continually raifed
into Part of a lefs Sphere.

Whence it follows, that
the fame Veflel will hold more

or

Water at the Foot of a Moun-
tain than at the Top; and more
in a Cellar than in a Chamber,
To which may be added, laft-
ly, that two Threads upon which
two Steel Balls hang perpen-
dicularly (or two Walls of a
H.ufe raifed by a Plumb Line)
are not parallel to each other,
but Partsoftwo Radius’s which
meet at the Center of the Earth.
(i) Ptolemy, inbis Almageft,
tells the Times of three Lunar
Eclipfes, obferved by the Baby-
lonian Aftronomers. The firlt
on the 19th of March 721
Years before Chrift: The -next
on
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or Extent of the Superficies. 3. To compute the
Solidity, Mafs, or Magpnitude. Thefe'havc fuch
a2 Relation among themfelves, that one being known
the reft are obtained by Geemetrical Propofitions,
fuppofing the Earth a Sphere; as is thewn in
Chap. 2.

T HIS Propofition has been efteemed fo advan-
tageous and ufeful, that it hath employed and exer-
cifed the greateft Genius’s for many Ages: fo that
whole Volumes have been writ onty upon this Sub-
je€t.  Wherefore I thought it would not unaccepta-
ble to the Students in Geography, to give a fhort
Hittory of the Menfuration of the Earth.

DIOGENES Laértius highly commends 4-
siaximander, a Difciple of Thales, for that, befide
other Aftronomical Inventions, he firft difcovered
the Perimeter or Circuit of the terraqueous Globe.
This Anaximander lived about 550 Years before
the Birth of our Saviour: and Authors mention no
other Meafure but his, to be ufed by the Mathema-
ticians of fucceeding Ages, even ’till the Time of
Eratofthenes : fothat it is (very likely) his Meafure,
which Ariftetle mentions in the end of his fecond
Book De Celo. <« Mathematicians, fays he, who
¢ have attempted to meafure the Earth.fay it is
<¢ 400,000 Furlongs round.” Hence we have the
Dimenfions of the Earth according to Anaximander.
But befides this one Teftimony of Diogenes Laértius,
we are entirely in the dark by what Invention, Ar-

on the 8th of March 720 Years.

before Chrift; and the third
on September 1, 710 Years be-
fore the fame &rae. And He-
rodotus (in bis Hiffory, Lib. 1.
Set. 74. Pag. 30.) fays, © That
“ after the War had been car-
¢ ried on fix years between the
Medes and Lydians ; as they
were going to battle, the

-

i
[

¢ Day became prefently as dark
‘“ as the Night ; which Change
““ bad been predifled by Thales
“ to the Ionians.”” This was
about 594 Years before Chrift;
which fhews us that the Phi-
lofophers in thefe early Times
were not ignorant of the true

Figure of the Earth.

tifice,
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tifice, or Method, Anaximander found cut this Mea-
fure. Therefore Eratofthenes (who attempted it next
after him, and lived about 200 Years before Chriit 3
being perfectly fkilled in Menfuration, and other
Parts of Mathematics) is juftly celebrated and
efteemed by all, as the firft and moft accurate Mea-
furer of the Earth. He difcovered the Perimeter of
it to be about 250000 Furlongs ; or, as others fay,
252.000; whichare, as Plinytellsus, 31.500.000
Roman Paces, equal to 31.500 Miles of 1000 Paces

each.

ST R A BO relates the Contents of three Books
of Geography that had been writ by Eratofthenes,
which are now loft, thro’ the Injury of Time. Cleo-
medes alfo mentions the Method he ufed in meifur-
ing the Earth; which we fhall explain afterwards.
However, this Meafure of Eratofthenes was judged
by feveral Mathematicians (and firft by Hipparchus
about 1oo Years after) to deviate fomething from
the Truth: tho® Hipparchus himfelf has not left us
his Method of Menfuration ; but only added 25.000
Furlongs to Eratofthenes’s Perimeter.  After him
Pofidonius (an excellent practical Aftronomer, and
alfo well fkilled in Philofophy 4 a little before Chrift,
in the Time of Cicero and Pompey) fet abour it, and
found, by his Menfuration, the Circumference of
the Earth to be 240.000 Furlongs, as Cleomedes tells
us. But Strabe differs from him, and fays it was
180.000 : whence there arofe great Doubts and Dif-
putes about the Caufe of this Difference. Itistrue,
Strabo’s Method is delivered in few Words, and is
in Fa& much nearer the T'ruththan the other: but
becaufe Cleomedes both read and taught Pofidonius’s
Geography, we fhall explain his Method hereafter,

NEVERTHELESS, the Dimenfions of
Eratofthenes were made ufe of by many; even il
the Time of Prolemy. And he, in the year of Chrift
144, ufed 180,000 Furlongs as the Perimeter, and

affirmed
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affirmed it to be moft agreeable to the Truth; in-
{omuch that this Invention was, by Theox, .a'fcrxbed
to him. We gather alfo from the Writings of
Ptolemy, that Marinus, a famous Geograp_her, by
whofe Writings he himfelf was very much inftruct-
‘ed, had attempted fomething in this Matter.

PTOLEMY (in Lib. 1. Chap. 3, of his Geo-

graphy) tells us, that healfo had tried this Method,
not the fame Way with his Predeceflors; but in
Places of different Meridians: tho’ he does not tell
us how much he found the Perimeter to be, but con-
tents himfelfwith the Meafure he had received from
Marinus and his Predecefiors, viz. 180.000 Fur-
longs.
" AFTERWARDS, when the Cultivation of
Arts by degrees difappeared in Greece, nothing was
done in this Bufinefs ; neither did the Romans trou-
ble themfelves about it.

BUT the Arabs and Saracens having wrefted
the Glory of Empire and Arts out of the Hands of
the Grecians, did not neglett this Part of Mathe-
matics. For (as Snellius tells us from Abulfeda, an
Arabian Geographer, who flourithed about the
Year of Chrift 1300, and whofe Writings were pub-
lithed at Rome) about the 8oo Year of the Chriftian
Ara, Maimon King of Arabia, or Calif of Baby-
don, being a great Student in Mathematics, com-
manded Ptolemy’s Great Confiruttion to be tranflated
from the Greek into Arabic, which is, by the Ara-
bians, called Ptolemy’s Almageft. 'This Maimon hav-
ing fummoned together feveral learned Mathemati-
cians commanded them to fearch into the Earth’s Pe-
rimeter.  For performing of which they made ufe
of the Planes of Zinjan or Mefopotamia; and mea-

--furing from North to South under the fame Meridian

’till they had decreafed the Elevation of the Pole
one Degr. they found the length of their Journey to

be 56 Miles, or 5633 from whence we find the

Perimeter
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Perimeter of the Earth to be 20.160 Miles, or20.
340, according to that Meafure.

FR OM that Time to this none were folicitous
about folving the Problem. The Arabs commonly
ufing the Dimenfions they had received from their
Mathematicians; and the Jtalians, when they began
to ftudy Aftronomy; made ufe of Ptolemy’s Meafure,
viz, 180.000 Furlongs (which make 21.600 Italian
Miles, or 5.400 German; {othat 60 of the former,
and 15 of rhe later was thought to makea Degree:
but they ought to have reckoned 15% of the latter,
becaufe 32 Furlongs nearly equal a German Mile 5
thus the Periphery would be 5625. Germ. Miles).
But about 80 Years ago Swellius, a famous Mathe-
matician, and Profeflor at Leyden, obferving that
the Perimeter of the Earth, commonly made ufe of
by Mathematicians (or the length of a Degree, vul-
garly fuppofed 15 Dutch Miles), was queftionable,
and founded upon no certain Demonttration; he
thereupon applied himfelf with great Induftry to it’s
Menfuration, and happily finithed it; demonftra-
ting the Magnitude of one Degree of the Earth’s Pe-
riphery to be 28.500 Perches (each containing 12
Rbinland Feet) or 19 Holland Miles ; and the whole
Periphery to equal 6.840 Miles (reckoning 1.500
Perches, or 18.000 Rbinland Feet, to a Mile).

WE thought fit to premife this thort Hiftory of
the Earth’s Menfuration, that the Reader may per-
ceive by what Induftry it hath been managed, and
with what Difficulty effe¢ted. Now we fhall treat
of the different Methods of Menfuration, all found-
ed upon the Difcovery of the Earth’s fpherical Figure,
which we have proved in the preceding Chapter.
Therefore, confidering it globular, ifit be cut by a
Plane pafling thro® the Center, the Section will be a
great Circle of the Earth : if not thro’ the Center, then
the Section will be one of the lefler Circles. Alfothe
Periphery of a great Circle upon the Surface of the

Earth,
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Earth, is it’s Circuit or Meafure round.  Note, This
Periphery is divided (as all others are) into 360
Degr. and becaufe the Extent of the whole cannot be
meafured at once, we folve the Problem by finding
the Length of a Part (viz. of 1 Degr. i Degr. £&¢.) in
known Meafures ; which Neceflity often occurs in o-
ther Problems . We alfo frequently take the Periphery
of the Earth to be a Meridian paffing thro’ the Place
of Obfervation, and the North or Pole-Star 3 which
is more eafy, and lefs fubject to Error.

The firfp Method s ufed by the Arabians and others
Jfor meafuring the Earth.

L E T our Horizon be 2bHR S+ then the Peri-
meter of the Terreftrial Meridian (which lies under,
and Is concentrical to, that in the Heavens abcd)
will be ABCD, (Fig. 6.) and R will be the Cen-
ter of the Earth. Suppofe our Place of Obfervation
at B, whofe Zenith is 4, and the Terreftrial Pole
A lying under that in the Heavens a; then the Ele-
vation of the Pole above our Horizon will be A H,
or ab. Let us take another Place in the fame Me-
ridian ABCD under abcd, as G, whofe Zenith is
g and Horizon fFRT¢ Now fuppofe the Ele-
vation of the Pole to be accurately obferved in the
Place B, viz. abor AH; and alfo in the Place G,
viz. faor FA. Take FA from H A and the Re-
mainder is HF, equalto B G, the Arch intercepted
between the two Places.  Laftly the Diftance BG
equal to the Arch bg, isto be accurately meafured
by fome known Meafure, as a Perch or a Mile,
Then bythe Golden Rule fay, as BG isto ABGCD,
360 Degr. fo is the known Interval in Miles or
Perches, to the Miles or Perches contained in the
Periphery ABGCD: or as the Arch BG isto 1
Degr. {fo are the Miles in the Diftance BG, to the
Miles or Perches in 1 Degree,

NOTE,
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NOTE, Ifyoutake the vulgar Computation of the
Diftance BG, without meafuring it, then the Quan~
tity of the Degree will be determined accordingly 3
as 1 Degr. will equal 15 fuch Miles, as BG equals
10, &c.

Example, Let Bbe Amfterdam, where the Eleva-
tion of the Pole AH or b is 52 degr. 23 min. and
let G be Schoonboven, lying under the fame Meri-
dian with Amflerdam, where the Elevation of the
Pole AF or af is 51 degr. 54 min. therefore FH
or BG will be 29 min. but the Diftance between
Amperdam and Schoonboven is 9% Dutch Miles, or
13875 Rbinland Perches, 12 Foot each; therefore,
as 29 min. is to 60 min. or 1 degr. fo is 93 Miles
to 19 Dutch Miles: therefore 19 Dutch Miles equal
1 degr. and 6.840 make 360, or the whole Peri-
phery.

OR if the Diftance B G be fuppofed 7% German
Miles (each.equal to 1900 Rbinland Perches) it wilk
beas 29 min. 1sto 60 min. {ois 71 to 15 of the fame
German Miles, for a Degr. of which 5.400 make
the whole Circumference, Thus the Elevation of
the Pole at Prague is 50 degr. 6 min. and at Lincium
48 degr. 16 min. the Difference BG is 1 degr. 50 min,
and the Diftance iscomputed to be 26 German Miles;
from whence the Periphery will be 5.105 Miles.

The fecond Method, that of Eratofthenes,

AGAIN, let there be two Places under the
fame Meridian ; the one B, Alexandria in Egypt,
where Eratofthenes, Keeper of the King’s Library,
lived; the other G, (Fig. 6.) the Town of Syene,
a City in Egypt, under the Tropic of Cancer, and,
for that Reafon, chofen by Eratofthenes, whofe Di-
ftance from Alexandria was computed 5000 Fur-
longs. | Let the Diftance of the Sun, at Noon,
from the Zeniths, g and b, of both Places be

obferved
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obferved by an Inftrument on the fame Solfti-
tial Day, wviz. the 21ft of June; when, at Alexan-
dria, gb or GB equals ¢ Part of the Periphery
by Obfervation (or 7 degr. 12 min.) but at Syene
the Sun hath no Diftance from the Zenith at Noon,
it being exactly vertical that Day. So that the Arch
of the Diftance B G, intercepted between the two
Places is 7 degr. 12 min. but the Diftance itfelf
is accounted 5.000 Furlongs (8 of which make
an Italian Mile). Therefore by the Golden Rule,
as 7 degr. 12 min. is to 1 degr. (O as s 10 5¢°, of
as 36 to 5) fo is 5000 to 6943 Furlongs in 1 degr.
Or as ¢ is to 1, (or as 1 to 50) o is 5000 to
25000 Furlongs, the whole Periphery, according
to this Meafure. There are divers ways of taking
the Meridian Altitude of the Sun, or 1’s Diftance
from the Vertex ; as by a Quadrant, &c. Eratofthe-
zes found it by a hollow hemifpherical Dial 5
where the Style BX (Fig. 7.) points to the
Zenith, and OXZ is a Ray of the Sun ter-
minating the Shadow of the Style, and fhews the
ArchBZ equalto O B 7 degr. 12 min. the Diftance
of the Sun from the Zenith. But at Syene the
Style hath no Shadow 5 nor hath the Sun any Di-
ftance from the Zenith; being perpendicular to
the Plane of the Place. Theretore fince BX Z
(Fig. 6, 7.) is equal to the Angle X O, (whofe
Meafure is BG or $O) BG is equal to BZ 7 degr.
12 min, or 5o Part of the Periphery, as before,

Tbe third Methad, that of Pofidonius.

POSIDONIUS took two Places under the
fame Meridian ; viz. B, Rbodes, the Place where
he lived, and G, Alexandria in Egvpt 5 and ob-
ferved the Altitude of the Star S (Fig. 6.) (a bright
Star in the Ship Argo called Canopus) when it
came to the Meridian of both Places, on the fame,

or
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or which is all ‘one,- on different Days. This Star
did not rife above the Horizon b Hs at Rbodes,
but only glanced upon it at §': tho’ it was elevated
above the Horizon of Alexandria FR T, the Arch
t s & Part of the Periphery or 7 degr. 30 min. He
tells us the Diftance betwixt Alexandria and Rbodes
is 5.000 Furlongs. ‘Therefore, as 7 degr. 30 min.
isto 1 degr. (or as = to 515, 4. e, as 360 to 48) fo
is 5.000 to 6663 Furlongs in 1 degr. oras1: 48 ::
5.000: 24.000 Furlongs, for the whole Periphe-
ry, of the Earth, according to Pofidonius.

The fourth Method, that of Snellius,

IN the Methods above delivered we have con-
ftantly ' fuppofed the two Places to lie under the
fame Meridian; but becaufe Places may lie plain-;
er,. and more commodious for this Purpofe under
different Meridians, we fhall propofe an Example
in this Cafe which is that of Snellius.

. LET therefore ABCD (Fig. 6.)be the:Me-
ridian of Alemair, and B, Alemair. itdelf; where
the Elevation of -the Pole ba is 52idegr. 405 min.
and the Polar Diftance BA' 37 degri 19% min. 30!
Jee; :

1L ET, the other Place P be: Bergen-op-zoomy
whofe Meridian is A PC, and it's’, Diftance from
the i Pole, . or: Complement of ,Latitude (viz. to
51 degr. 29 min.) is AP 38 degr. 31 min. there-
fore, having drawn P G perpendicular o ABG,
the Difference of their Diftances from the Pole is
BG-1 degr. 11 min. 30 fec. ; !

A FT ER-Sneilius had taken thefe Obfervations,
he' accurately meafurcd the Diftatice BP, between
Alemair and, Bergen, and found, it to be 34710:
Rbinland - Perches 5. and the: Angle of Pofition
PBG 11 degri 26 min. 2 fer. therefore in the right-
angled Triangle PBG, the Hypotenufe PB and

o bl W Ry the

0
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the Angle PBG being given, the Side BG i¢
found to be 34018 Perches(which' Snellius makes
only 33930, for he abated 88 Perches on Account
of the Stations where the Elevation of the Pole was
obferved). But the Arch BG, as was faid before,
is 71% min, therefore as 715 is to'1 degr. or 60 min.
1o is 33930 (or 34018) to 28473 Perches; or the
round Number 28500 for 1 degr. equal to 19 Dutch
Miles. Or by fpherical Trigonometry ; having:
A B, AP, and the Angle ABP given, find the
Arch BP 1 degr. 14 min. which equals 34710
Perches 5 therefore 1 degr. will be 28300 Perches,
or 18% Miles. The Reafon why this Account differs
from that of Suellius is; 1. He did not obferve the
Elevation of the Pole from the very Tops of the
Towers B and ‘P themfelves, from whence the An
gle GBP was taken, but fromifome Eminence or
rifing Ground a little remote from them: yet with-
out Doubt the Altitudes of the Pole were the fame
on the Tops of the Towers. 2. Another Reafon
is, he took BG, BP, PG for right Lines, which
are indeed circular; tho’, in {0 fmall an Arel'
the Difference is of little or no Moment.’ Thefé~
fore, granting Snellius’s Meafure of a Degree to'be
28500 Perches, equal to 1832 Miles, (and mine\
28300 making 18%) the Perimeter of the Earth
will be, according to Snellins, - 10.260.000 - Pérd
ches, or 123.120.000 Feet, that is 6:840 Holla#id
Miles (). . o SR 1R

(4) The Meafure of the
Earth which Suaffjui;with grede
Thduftry difcovered, hath been
defervedly’ entbriced” by - the
Xearned; as being much‘fiore
agcurate than any!ofi the “for-
mer, . Neverthele(s,in a, Mat-
tar of fuch Moment, and which
i¢involved with fo many Dif-

Tbe
ficulties, the curious have not
thodght it fafe o confide in a-
ny one; tho’, the moft skillfuly
Mathematician 5 which we fee
confirmed “by C4ffni the "Sod

.of the: fimious Aftronomer- of

that Namec  For he havingéalé
culated c the - Numbers - arifing.
from Snellius’s Obfervationy aE'

L ““figned
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The fifth, but firft Terrefirial, Mothod.

HQOW to perform the Work without Celeftial
Obfervations; or a Meridian Line, is explained in:

figned a much: greater Meafure
to the Earth. than Snellius ;
and alfo difcovered fome Er-
rors in his Calculation, which
{poiled the whale Procefs of
his Work, See Hif. . Acad.
Scien. 1702. Add to this, that
the Latitude and Angle of Pofi-
tion of Places can now be taken
more accurately by Telelcopes,
which are begun, fome Yeurs
ago, to be firted to Altrono-
mical and Surveying Inftru-
ments, inftead of bare litdle
Pins, which Snellizs ufed. Tho’
{everal others had fet about this
Work ; yet fome French Ma-
thematicians, Fellows of the
Royal Academy: of Sciences,
did moft fuccefsfully perform
jt: whofe Menfuration far ex-
ceeds all others; both in the
Number and Accuracy of their
Qbfervations, and alfo in the
Furnitare of moft exquifice In-
firuments.  Wherefore we e-
fteem it well worth the while,
to give the whole Method of
Operation in fhort.

The. Points in the Figure
which are marked with Roman
Letters, thew the Places -cho-
fen for . Obfervation; whole
Bearing, or Situation, in refpet
of the Royal Qblervatory at
Paris, is {een ina Geographical
Map. (Se¢ Fiz: 8)

- By the fame Method of Men-
furation which Swellius uled,

the

they propoled to find the Di-
ftance between the Parallels of
the Places N and E, or the
Line N « in Fathoms; fo that
this Diftance being known,.
and the Latitude of each Place
Nand E, or the Difference of
Latitude; that is an Arch of
the Meridian intercepted be-
tween the two Parallels, being
found; it will appear how ma-
ny Fathoms inake any deter-
mined Arch of a great Circle
of the Earth, fuch as the Me-
ridian is: from whence it will
be eafily found how many Fa-
thoms equal a Degree, or the
whole Periphery of the Earth.
Afterwards. it was thoughe fit
to meafure the Line N 8, the
Diftance, between the: Parallels
of the Plices N and Q_; fo
that the Latitude at Q_.being
allo obferved, there might be
had 20 Arch of the Meridian
equal tq the whole, Diftance
B a. Earby this Means, they
could | more accurately de-
termine _the Meafure of the
Earth’s Periphery, when they
had. - feupd it the fame
by two Operations. Thefe
Lines they meafured by a
continded.  Serdes n{Triarzg/u‘
drawn from the Line A B;
for, it being dire@ly plane and
firaight, .they had the Advan-
tage of mealuring it with Zro#
Rods as accurately as could

2 be,
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be, and found it to be 5663
Fathoms. :

The Latitudes of the Places
were taken by an Inftrument,

whofe Radius was 1o Paris

Feet; and the Angles.of each
Triangle by a Quadrant of a
Circle whofe Semidiameter was
3% Feet; both which Infiru-
ments were accurately divided
by Diagonal Lines.

In the firt Triangle ABC.
Thereare knownby Obfervation
L CAB 54° 04" 33",
;I&‘:e % ABC 595. ob. 5?.1
8 ) ACB 30. 48. 30.
Found by Fath. Fe.
meafuring - - A B-§663. co.
Hence by Calcula-
tion is found the
Side -- A C-- 11012 03.

Inthe fecond Triangle ADC.
AC 779 z5'. 50"
ADC g5. 0o. oo.
ACD 47. 34. oo.

Fath. Fe.
ACior2. .
Hence DC 13121, 3,

In the third Triangle DE C.
DEC 74°. o9’ 30",
DCE zo. 34 oo.
CDE 65. 16. 30.

Fath. Fp.
DC 3121, 03.
Hence DE 8870. 03

In the fourth Triangle DCF.
DCF 513. 47. 40.
33« 40. 0O.
FDC 32, 32. z0:
Fath. Fe.
DC 13121. 03.
Hence DF 216358, co.

T be Abfolute Part
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In the fifth Triangle DF G-
DFG gz. 05. zo
DGF 57. 34. co.
GDF 30. zo. 40.

S PP B TR
. . DF.21658. co.
Hence DG 25643. oo.
And FG 12963. 03.

In the fixth Triangle GD E-

GDE 28 09. 30.
DGFalb. Fe.

) 25643. oo,

DE 8874. o3.

Hence GE 31897. oo.

When they had found the
Line GE, by another Series
of Triangles, to be31803 Fath!
3 Feet, they divided the Dif
ference which made up the
leffer Meafure 31895 Farh. *

Inthe feventhTriangle HFG:
36. 50. oo.

HGF 104. 48. 30.

Fath. Fe. '’

FG 12963. 03.

Hence HG 12523. oo.

In the eighth Triangle HGI.
GI 31. s50. 30.
HIG 43. 29. 30/

Fath. Fe.
HG 12523. o0,
Hence GI r7562. oo.
And HI ‘g570. 00!

In the ninth Triangle HIK,
HIK 49.'20. 30.
HKI 53. 06. 40.
Futh. Fe!
HI g570. oo:
Hence IK 11683. 0o.

In the tenth Triangle IK L:
LIK 58. 31. 30.

IKL §8. 31. o0,

Fath,

B s N R
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Fath, Fe.

. IK .11683. co.
Hence KL 11188. oz.
And IL 11186. o4.

Inthe eleventh T'riangle KLM,
LKM 28. 52. 30.
KML 63. 31. oo.
Fath. Fe.
KL 11188. oz.
Hence LM 6036. oz,

If the Sum of the three
Angless ILK, KLM, MLN.
be taken from 360 Degrees,
there will remain the Angle
ILN 119 degr. 32 min. 40 fec.

In the 12%h Triangle LMN.
LMN 6o. 38. oo.
MNL 29. 28. zo0.

Fath. Fe.
LM 6036. cz.
Hence LN 106g0. oo.

In the 13th Triangle ILN.
1 32. 40.
Fath. Fe.
LN 10691. oo.
IL 11186. o4.
IN 18905. co.

Here are found three Parts
of the Space intercepted be-
tween the two Places Eand N,
viz. EG, GI, IN, not ex-
altly in the Meridian Line it
{felf N « 3 but fo as the Meri-
dional Diftances may be found
by the following Operations.
Alfo after they had -found the
Length of G Iand IN by ano-
ther Series of T'riangles, as they
had done before in the Line
GE, they propofed to meafure
a new ftraight Line RS (and
found it to be 3902 Fath.) by
which the Meafures of the a-

Ejz
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forefaid Lines might be verified,
and fo be a Foundation to them
in their proceeding to the

Point Q_
Hence were l\fg [ggg;'
found che Lines 1G 17564,
In the 14th Triangle LMO.
LMO g8. 21. s5o.
MOL 68. 52. 30.
Fath. Fe.

ML 6037. oo.
Hence LO sg10. 03.

In the 15th Triangle NOL.
NOL 115. o1. 30.
ONL 27. 50 30.

Fath. Fe.
LO j5510. 03.
Hence NO 7122, o2.

In the 16h Triangle NOP
NPO 7z. 25. 40.

PNO 67. 21. 40.

Fath. Fe.

NO 7122, oz.

NP 4822. o4.

In the 17t Triangle NPQ,
NPQ_83. 58. 40.
PNQ_70. 34.-30.

Fath, Fe.
NP 4822. o4.
NQ_11161. 04.

QN 11161 4.
Therefore 4
they had got%N 1. 18987, £

; I G 17564. o.
tbc Lines GE 3'{;%9? X
But before they could actu-
ally fer upon meafuring the
Earth, all thefe were to be re-
ferred -to. the Meridian  Line
a B pafling thro’ the Point N,
that thefe Lines following might
be known, viz.

NB
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N 5 \ N
N 9 anfwering) N I
1-§ory & the Lines ) I G
Geord a GE

-of which the Line Ba is com-
-pounded, thewing the Diitance
berween Q_3 and a¢, Parallels
of Latitude of the Places Q and
E. For this being found, and
-an Arch of the Meridian inter-
cepted between the fame Pa-
rallels being known, they had
in Effe&t obtained their Defire,
ziz. the Meafure agreeing to
a known Part of the Periphery
of the Earth.

Let therefore N 4, & «, I8,
G be Parts of the Meridian
Circle, paffing thro® the Places
N, I, G; allo Q3, Iy, Gd,
_and o E ¢ Parallels of Latitude
pafling perpendicularly thro’
thofe Meridians in the Places
QIGE.

"Then in the Triangle Q 8 N
rightangled at 8, the Inclina-
tioa of the Line QN to the
Meridian Line N gis obfer-
ved, viz.

"The Angle Q N 3 180. 55/,
Fath. Fe.

And the Line NQjs 11161. 4.
Hence NB 10559. 3.

In the Triangle N g I re&t-
angled at Vs

3 NIz g7 1o

Fath. Fe.

IN 18907. o.

“Hence Ny, 18893. 3.

In the TriangleG 148, re&-

angled at §, GIf 1. 9. o.
Fath. Fe.
TG 17564. o.

Henee 18, or 9 & 17560. 3.

The Abfslute Part

“Seer. H.

Tn the Triangle GE ¢, re&t-
angled at ¢,

EG ¢ oo. 26. co.

Fath. Fe.

GE 318¢5. o.

Hence Gz, or &« 31894. O,

Hence the Diftance between
the Parallels of the Places N
and E, giz. the Sum of the
three Lines, N o ydh das is
68348 Fathoms; to which if
the Line N g be added, it
will make up the Diltance be-
tween the Parallels of the
PlacesQ and E 78907 Farb. 3
Feet.

Then it remained to obferve
the Difference pf Latitude of
the Places E, N, and Q; or
the Arches of the Meridian in-
tercepted between their Paral-
lels. To which end there
were taken three Stations, a
little diftance from the Places
themfelves; for the fake of bet-
ter Obfervation.

The firft Station was diftant
from the Place E 18 Fathoms
Southward; the fecond from
the Place N 65 Fathoms North-
ward; the third from the Place
Q_75 Fathoms Eaftward.

The Arch of the Meridian
intercepted between the firft

-and fecond Station was found

to be 1o. 11'. 57", between
the fecond and third was 122,

35
*But if83 Farb. (the Sum of

18 and 65, by which the firft
and fecond Station were further
than the Place N' and E) ke °

.added to 68:348 (that is tothe

Line'N ¢ the Diftance between
the Parallcls of the two Places
N and E) the Sum will be

68.431
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68431 Fath. (the Diftance be-
tween the Parallels of the firft
and fecond Station) which ise-
qual to an Arch of 1° 1¢’ 57"
Therefore the Length of
Degr. is 57064 Fath. 3 Feet.

Alfo ifs 57 Fath. (the Diffe-
rence between 75 and 18) be
Afubftra&ted from 7807 Fath. 3
Feer (the Diftance between the
Parallels of the Places Q and E)
the Remainder will be 78. 850
Fath. 3 Feet. (the Diftance be-
tween the Parallels of the firft
and third Station) which agrees
tothe Arch of 10. z2. 55",
Hence 1 Degree is  57.057
Fathoms.

Therefore there was taken
for 1 degr. 57.060 Fath. an in-
termediate  Number betwixt
thefe two.

Thus with great Labour they
acquired the Meafureof 1 Degr.
of the Periphery of the Earth
as accurately as poflible. Ne-
verthelefs it is to be confeffed,
the Difficulty of making Obfer-
vations (efpecially thofe about
the Latitude of the Place) was
fo great, that it really baffled
the profound Endeavours of the
diligent Obfervers. And tho’
the Inftrument was exquifitly
divided, and of 10 Foot Radi-
us, yet they could not avoid an
Error of 2 Seconds, which on
the Earth make 2z Fathoms;
by which the obferved Lati-
tude of each Plice might be
wrong.

Since this Error could not
be avoided, it was thought
neceflary to meafure a greater
Space, fothat it might be di-
vided among more | Degrees,
by which means a leffer Por-
tion of it would fall to any.one.

5s

This the famous Ca/firi effe-
&eda few Years ago, at the
Command of the moft Chriftian
King, as he was marking a
Meridian for the Obfervatory
at Paris, thro’ the South Pro-
vinces of Frazce. He then
meafured with the fame Care
all that Space between Paris
and the Pyrenean Mountains ;
to which if the former Diftance
between Malvgfine and Amiens
be added, they make 75 Degr.
Hence the Meafure of the
Earth is procured more aceu-
rately, and concluded on more
fafely, than from the former
Obfervationsonly. And by this
Menfuration he found 1 Degr.
to make 57. 292 Fath. which by
the former was computed to
be 57.060 Fath.

Monfiear I Abbé Bignon tells
usy, that the fame Meridian
would bave been obferved round
the whole World by Monfiear
de Chafel (a Perfon ¢f great
Conrage and Experience) with
the fame Exaftnefs as it was
beguns but that the War was
at that Time every where un-
Sfortunately kindled, wbhereby we
are deprived of a more accurate
Meafure.

But to proceed. The fame
Caffini, by comparing the fe-
veral Degrees in the aforefaid
Space, thought himfelf to:have
found that there was no cer-
tain and determinate Meafure
to a Degree ; but that one fur-
paffed another continually to-
wards the Bquator by almoft
an 8ooth Part. So that.to a
Degree northward from the Ob-
fervatory of Paris there were
found §7.055 Degr. and tp the
next Degrec Southward of

E 4 it
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it §7.126} which is more by
g1}, See. Hiff. Arad. Scien.
1701. :

But by what we faid above,
about the Fignre of the Earth,
in our Notes upon the third
Chapter, itappears there is fome
fimall Differcnce between one
Degree and another ; which can
{carcely be perceived by meer
Obfervation. The’ this Increafe

Secw. 1L

is not towards the South, - as
Caffini thought, but to the
North. Neverthelefs, becaufe
France is almoft an Intermediate
between the Pole and the E-
quator ; the Degrees there will
be in 2 Medium betwixt the
Jeaft at the Equator and the
greateft at the Pole. p
According to the aforefaid
Dimenfions, :

One Degree of the Circumference of the Earth contains
Paris Feet 343752 French Leagues each 2000 Fath. 2843

London 366669 Englifb Miles each 5280 Feet 69,2%%
Rbiniand 356117 Rbinlgnd Mileseach 18000 Feet 191333

The Periphery of the Earth contains
Paris Feet - - = - 123750720 [French Leagues- - - 10312}%
London Feet - - - - 132000768  Englifp Miles - « - - 250004
Rbinland Feet - - 128202185  Rbinland Miles- -- 712243

The Diameter of the Earth contains
Paris Feet --- - - 39391077 Fremch Leagues - - 32822452
Lindon Feet «- -- g2017149 Englijp Miles-- - - 7957%33%
Rbinland Feet -- - 40808032  Rbinland Miles - - 2267,382%

gy French \Englifp | Kbinl | * ) €| Fren | Eng. | Rbin
=) Feet Feet Feet. :_ Feet | Feer | Feet
1| " s720| " 6rnrfgo3s) | af To5| Toz) gt
2| 1i458) 12222{ 11871 2 19? 204 lgg
31 17188} 18333] 17806 3] 286] 306{ 297
4| 22017 | 24445 23741 4] 382 4071 396
5| 28646 [ 305561 296761 | sl 477) 509| 495
6| 34375 { 36667) 35612] | 6| 573] 611 594
71 40104| 42778 41547 71 663 713} 692
81 45834 [ 48889 47482 | 8 564 8151 791
91 51563 [ 550001 534181 | 9f B59| 917{ 890

10] 57292 61111 1o 10}

20114584 |122223 lfg;gz 20 ngg 2033 13?3
301171876 1183334[178059| |30 2865]3056|2968
49 1229168 [244446) 2374111 |4013819[1074 13957
50 (286460 (3055571206764f  |501477415093 | 4946
60 1343752 13666691 356117] 160l5729 6111 5935

Jurin's Appendix,
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the three following Methods *.  Let P B (Fi. 9.)
the Alitude of a Tower or Mountain, be found
out by Altimetry; and imagine P S, the furtheft
Diftance from which it may be feen, to be a right
Line, as being fo very fmall a Part of the Earth’s
Periphery ; and the Triangle BPS re&angled.
In which having B P and PS given, the Angle
P S B may be found ; which is equal to the Angle
P RS, whofe Meafureisthe Arch S P (#). There-
fore as this Arch“is to 1 degr, fo is the Diftance
PS meafured by fome known Meafure to the
Length of 1 degr. in that Meafure. For Exam-
ple, Let the Altitude B P be 480 Paces or § part
of a German Mile ; and let the Diftance of P from
S, the Point which terminates the Sight, be 40000
Paces, or 10 German Miles. Then by the Pro-
blem Cap. 2. fay, As PS 40000 Paces is to 480:
fo is the Radius 10000000 to 11904, the Tran-
gent of the Angle BSP, or SRP, or ofthe Arch
S P, which is 41. min. And as 41 min. is to 60
fo is 40000 Paces to 59000 ; that is, about 15
Miles for 1 Degree.

OR the Semidiameter P R may be found with-
out the Table of Sines, thus; AsBPisto PS:
fo is PSto PR: Or as 480 is to 40000: fo is
4].?0000 to 3333333 Paces, for the Semidiameter

(<) -

The fixth, but fecond Terrefirial, Method without
knowing the Diftances,

THE fame Semidiameter P R (Fjg. 9.) may be
thus found. Suppofe P B to be a high Mountain,

* The three following Ter- Height and Horizontal Di-
reltrial Methods, are more to be  ftances of Mountains, hinder the
admired for their Theary, than  Exaétnefs which is required in
for any Truth in their Praftice. a Matter of fuch Nicety.

For tho they be all Geome- (6) Euclid. Lib. 6. Prop.-8.
trically true ; yet Refra&tionand () Ewclid, Coroll. to Prop.
want of Accuracy, intaking the 8. Lib. 6.

or

.
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or 2 Tower. If a-Tower, it’s Akitude may be
found by a Plumb-lineto be, fuppofe, 100 Pa-
ces: Ifa Mountain, the Height P B may be known
by Altimetry to be, fuppofe, 480 Paces. Then
with a Quadrant at the Top B, find the Angle at
the furthelt Point of Sight PBS 88 dggr. 37 min.
wherefore BR S will be 1 degr. 23 min.  Let the
Sine of 88 degr. 37 min. be taken from the Canon of
Sines, and fubftraéted from the Radius 100000000,
and then fay 5 As the Remainder is to the Sine"of
88 degr. 37 min: fo is BP 100 Paces to the Semi-
diameter SR in Paces (d).

The feventh, but third Terrefirial, Method.

T HIS Method (Fig. 9.) feems to be more ac-
curate and fitter for Practice, where two Moun-
tains or Eminences are ufed, whofe Diftance (with-
out their Altitudes) is found by Longimetry. For
Example, Let BP be a Mountain, Tower, or
Caftle; and let ST be another, whofe Diftance,
fuppofe, 5 Gérman Miles. Firft, by a C%xadram:
(or otherwife) find the Angle BTR 89 degr. 45
min. and on the other Mountain the Angle TBR
89 degr. 55 min, which will make the Angle PR S
to be 20 min. becaufe the three Angles T, B, and
R, are equal to two right Angles, or 180 degr.
‘Then fay as 20 min. : 6omin. :: 5 miles to 15
Miles for 1 Degree (¢).

THESE are the chief Methods of meafuring
the Earth ; for by knowing the Meafure of 1 degr.
the whole Perimeter, Diameter, Superficies, and
Solidity, may be found.

BU T the Perimeter of the Earth, accordingto
Snellius, is 6840 Dutch Miles, or 10260000 Rbiz-
land Perches, or 123120000 Feet, Therefore the

(d) Sce Prop. 14. of Chap. 2.above. () Iid.
2 Semidi-
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Semidiameter of the Earth is, by the Prob. of Chap.
2. found to be 1088% Miles, or 1633190 Perches,
or 19598300 Feet 3 and the Superficies 18811353%
fquare Dutch Miles *.

A N D the Solidity of the whole is 40956831512
Cubic Miles.

BUT becanfe accounting by German Miles is
more common, 15 of which make a Degree,
thefe may be ufed on this Condition, that 15 of
fuch Miles may equal 19 Holland Miles, or that
one Mile may contain 19oo Rbinland Perches, or
22800 Rbinland Feet.

OF fuch Miles the Circumference of the Earth
is 5400, the Semidiameter 860, the Superficies
9278181 fquare Miles, and the Solidity 265693384
cubic Miles,

YET the Italian Miles are moft commodious,
60 of which make a Degr. and a2 Mile a Minute,
Tho’ thefe Italian Miles are to be computed fuch
as each of them may contain 475 Rbinland Per-
ghes.  The Circuit of the Earth in this Meafure is
‘21600 Miles, and it’s Semidiameter 3440.

THESE Things being explained, let us next
confider why the abovementioned Meafures of
feveral Authors differ; and what is wanting in
each. :

I'N the firft Method, thefe Things are dubious,
1. The Elevation of the Pole might, perhaps,
have been taken wrong, 2. It may be doubted
whether the Places obferved were in the fame Me-
xidian or no. 3. Their Diftance is not particularly
known ; nor the Meafure which the Arabians then
ufed, So that in this Menfuration thefe Things
are required. 1. The Length of their Mile (ac-

‘ counted

* According to our Norwood, the Surfice, 199,444.20t
and the Famous Cafffni, the Miles; and the folid Content,
Meafures are thus; the Diame- 264,856,000,000 Miles.
ter  7,967,7 Englip Miless
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counted 4000 Cubits according to Alfraganus) is
not well known to us. 2. They do not fhew us
the Situation of the Places whofe Latitude they
took ; neither can we be certain of their Diligence
in taking them,. 3. Nor do they tell us by what
Method they meafured their Diftances.

IN Eratofthenes’s Menfuration, thefe Things are
to be obferved. 1. He did not add 15 min. (for
the Angle made by the Sun’s apparent Ray »z
and the true central Ray) (Fig. 7.) to the Arch
found BZ 7 degr. 12 min. 2. He did not prove
Syene and Alexandria to lie under the fame Meridi-
an. 3. The Termination of Shadows cannot be
accurately obferved; and alfo a Style at any o-
ther Place within 150 Furlongs of Syeze would
have been without a Shadow. 4. He took the
Diftance berween Syene and Alexandria from com-
mon Computation which is feldom exa& ; neither
do we certainly know the Length of his Furlong,.

IN Pofidonius’s Method thefe Errors may be
objetted. 1. He fuppofed Cangpus not to rife a-
bove the Horizon of Rbodes; tho’ it is known to
be elevated two Degrees there : however, he could
not be fure it exaltly touched it. 2. He deter-
mined the Diftance between Rbodes and Alexan-
dria by Guefs, and computed Voyages. 3. The
Length of his Furlong is not truly ftated. 4. It
may be doubted whether Alexandria and Rbodes
lie under the fame Meridian, &Fe.

IN the Terreftrial Methods there are thefe De-
fects. 1. An Error is eafily committed in taking
the exatt Altitude of any Mountain. 2. The
‘extream Point of Vifion cannot be exattly deter-
mined, by reafon of the Refraction and the Weak-
nefs of the Sight,

THUS far concerning the Dimenfions of the
Earth’s Perimeter,. it’s Semidiameter, Superficies,
and Solidity 5 from whence we might compute it’s

2 - - Solidity
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Solidity or Weight : but becaufe it’s Parts are of
different Gravities and Textures unknown to us,
we cannot fo well determine i’s Weight but by
Suppofition. Pe, i

' T'L’ muft be remembe?’d that the Semidiameter
of the Earth is the Model Of all- Celeftial Dimen-
fions, both in determining the Diftances of the
Planets from the Earth, and from one another,
and in computing their Magnitude. 'Thus we fay,
the Sun is diftant from the Farth 1200 Semidia-
meters, and the Moon 59, &¢.

IN Geograpby, not only the greater Circles, as
the Equator, &Jc, are to be confidered, bur alfo
the lefier are of Ufe, that are parallel to the Equa-
tor, viz. how many Miles, or Perches, make a
Degree in fuch or fuch a Parallel? Therefore we
have. taken the following Table out of Suellius,
and have added to his Meafure of a Degree in
Perches, the fame in German, Dautch, and Italian
Miles. !

A Table fhewing the Extent of one Degree in the feve-
i ' ~ral Parallels. {

: The Latitude of the Place,
or the Diftance of each Pa-
rallel from the .Equator.

Perthesin |+ Holland German | Italian

1 Degr. |1 Miles Miles: Miles
Deg. " | Miles Perch. Miles Mip. | Miles Min.
Equ.] 28500 157 o | “60

19
28496 | 18 1496 | 14:59" | 59 59
28483 18 1483 | 14759 59 58
28461 18 1461 14:58 59 54
28431 18, 1431 14157. ] 59 51
28302 - [~ 18,1302 14156 ] 59 4%
28344 | 181344 14155 59, 41
28288 1" '18°1288 1-'14'53 "1 59 34

~ olm.p.v.» N
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Lati- Perches in Holland. ‘German | Italian
tude | 1.Degr. ). Miles Miles Miles
Deg. *Miles Perch: Mifes Mix. | Miles Mirn. }.
8 2822 18 1223, 14 51§ 59 z5
9 28149 181149 '} 14 48 59 16
10 | 28061 18 1067 1446 | 59 6
I} 27976 18 976 14 43 58 55
1z 27877 18 g7y 14 40 58 42
13 | 27769 18 769 14 37 58 29
14 | 27653 18 653 1433 58 14 |
15 27526 18 529 1420 | 57 58
6 | 27396 18 7396 | 14 25 57 42
17 | 27255 18 255 14 2t 57 24
18 2710§ 18 105 14 16 57 4
| 19 26947 17 1447 14 11 56 44
20 26781 17 3281 14 56 24
21 26607 17 1107 14 © 56 o
22 [ 26425 17. 925 13,54 1 5536
23 | 26234 17. 734 1348 | 551z |
24 | 26036 17 536 13 42 1 5448
2§ 25830 17 130 13 36-F 54 24
26 25616 K7 116 | 13 29 54 o
27 | 25394 16 1394 13 22 53 28
28 25164 16 1164 15 15 53 o
.29 24927 16927 {13 7. 52 28
30 24681 16 681 1359 51 g6
31 24429 ‘16 429 |° 12 g1 51 24
32 24169 16 169 12 43 50 §z
33 23902 “15 1402 12:3§ 50 20
34 23628 15 1128 12 26 49 44
35 23346 17 15 846 12 17 49 8
36 | 23057 Is 557 128 | 4832
.37 22761 15 261 I 59 47 56
38 22448 14 1458 1T 49 47 16
39 | 22149 [ 141149 1t 39 46 39
~ 40 21832 “14 832 11 29 46 o
%l 21509 14 "509 1t g {45 16
42 21180 14 180 1 g 44 36
43 20843 13,1343 10 58 43l 52
44 | 20501 13 1001 10! 47" 43 8
45 20152 13 65z 10 36 42 24
40 19798 13 298 10 2§ 41 40 |
47 19437 13 [ 10 14 41 O
48 ! 19070 12 1070 10 2 40 8
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Lati-| Perches in Hylland German Italian
tude-| 1 Degr. Miles Miles Miles
1_)¢—g.- g Miles Perch |Miles Min §. Miles Min
.49 13698 iz 698 9 59 39 20
50 | 18319 1z 319 9 38 38 32
5t 17936 |- 11 1436 g 20 37 44
52 17546 11 1046 9 14 37 ©
53 | 17152 11 652 9 2 36 8
54 | 16752 11 253 8 49 35 26
55 | 16347 10 1347 8 36 34 24
564 15937 |10 937 3 23 33 32
2y 155227 | 10 g22 8 10 3z 40
p 58] 1513 to 103 757 3t 48
59 | 14679 9 1179 7 44 31 ©°
6o | 14250 9 750 } 730 30 O
61 | 13847 9 317 7 16 29 4
62z 13380 8 1380 72 28 8
63 12939 8 939 6 48 27 12
64 | 12494 8 494 6 34 26 16
& 12045 8 4¢ 6 20 25 20
661 rrsoz 7 1992 6 6 | 2424
(67 1 11136 7 639 552 23 28
68 | 10676 7 176 5 38 22 32
69 10213 6 1213 k821 o % b
70 ‘9748 6 748 5ietd 20 32
71 9279. .6 279 453 19 32
72 8307 . 5 1307 4 38 18 32
73 8333 5 933 423 17 3z
74 | 7840 s 346 4 3 16 3z
25 11 73760 b 4. 1476 353 15 32
76 6895 |- 4 895 338 14 32
77 6411 4. 431 323 13 32
78 592§ 3 1425 3 8 12 32
79 5438 3 938 252 1 23
8o 4949 04 v3 449, 2,36 10 24
Ty 448" \z-w‘;s_ “2 20 ‘9 20
. 8z 3966’ 2. 966 L 5 8 20
83 3473 2 473 150 7 20
84 2979 1 1479 134 612
85 ‘2484 1 984 118 5 12
86 1988 1 488 L3 4 12
87. 1492 0 1492 Q 47 3 12
83 995 Q. 99! Oy 3 2 4
89 497 o 498 o 16 14
Q0 ° o o o © o o

e
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CHAP V.
Of the Motion of the Earth.

H E Pytbagorean Motion or Circumvolution
T of the Earth (not a Nutation or Quaking)
is according to the Copernicans the Caufe of moft
of the Changes in the Celeftial Appearances, which
would otherwife be conftantly the fame in every
Place (4). Tho’ indeed there is not any Propcrt};‘

o

(2) This Syftem was not in-
vented by Pythagoras, as fome
imagine, for Disgenes Ladrtius
exprefsly faith, that Pythago-
ras’s Opinion was, Tbat the
World was round, containing
the Earthin the middle of it;
and that Pbilolaus, the Pythago-
rean, was the firft that faid the
Earth moved in a Circle: But
fome fay Hercctas the Syracu-
fiane Derbam’s Aftro-Theology.

Pythagoras, who lived in So-
ciety with the Egsptian Priefts
feven Years, and was initiated
into their Religion,” carried
home from thence, befides fe-
veral Geometrical Iuventions,
the true Syftem of the Uni-
verfe, and was the firft that
taught in Greece, that ‘the
Earth and Planetsturned round

the Sun, which was immovea-

ble in the Center; and that the
Diurnal Motion of the Sun and
fixed Stars, was not real but ap-

parent, arifing from the Mo-
tion of the Earth round it's
Axis. 281

The next Perfon. who made
a confiderable Figure this way,
was Ptolemy -with his Cycles,
Epicycles, and Eccentrics, he
quite burthened Natare, and his
Hypothefis fhews too much of
Art; thefe are all now explo-
ded, and his folid Spheres broke
to pieces; he left behind
him a Wark entitled A/magefp,
or the great Conftruétion,
which was founded on the
Obfervations of Hipparchus.

Copernigus had the Honour
to reftore: the:ancient Pytba-
gorean Syftem, notwithftanding
the Prepofleflion the Prolemaic
had gained in.the World.

To thefe fucceeded the No-
ble Dane,! Tycho Brabe, whofe
Hypothefis in a great Meafure
is compounded of the other two,
and feems defigned to .accou;'xt

or
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of the Earth fo much difputed againft and cavil-
led at as this; fo as even not long ago to have
undergone the Cenfure of the Romifb Church,
However, becaufe it feems very probable to many
that there is fuch a Motion, we fhall endeavour to
explain it.

IT is known to all, even the Vulgar, that the
Sun, Moon, and Stars, appear to move from Eaft
to Weft, and to return to almoft the fame Places
again in the Heavens, in the Space of twenty four
Hours.  So that either they muft really move,
or we our felves be moved; and attribute our
Motion to them. For it is a felf-evident Prin-
ciple, that if two Things change their {Diftance
from one another, one of them, at leaft, muft
have moved.

T H AT the Earth is fixed, or at Reft, and the
Stars with the Heavens in Motion, was a common
Opinion ; and is {o ftill among thofe that are ac-
counted Ptolemaic Aftronomers: But the Pytbago-
reans of old maintained, that the Stars conftantdy
kept their Places; and that the Earth was revol-
ved about it’s Center, Of which Se&t was the
celebrated Ariftarchus of Samos 5 who, for defend-
ing this Opinion, was by his Enemy and Adver-
fary accufed, before the Bench of the Areopagites, of
having violated the Laws of Religion; but was
fortunately abfolved by them *. Afterwards, but

very

-for the difficulties of both of
them, and fo is liable to feveral
Objettions in them both. He
was yery skillful in obferving,
and in the Furniture of his Ob~
fervatory exceeded even Prin-
ces and Kings.

Fobn Kepler, the lat I fhall
mention, by the help of Tycho’s
Labours, found out the Laws

YOL L

the Celeftial Bodies obferve in
their Motion, .and laid the
Ground-work of the Modern
Philofophy. Thus I have givena
fhort Sketch of the Rife and
Perfelion of this Science.

* The Great Galilzo, the
Modern Affertor of the fame
Dofine, met with the fate of
the anciemt SamianPhilofopher;

F He



66 The Abfolute Part  Sect. Il

very few affented to this Opinion; fo that it lay
hid, or, as it were, buried in Oblivion for many
Ages; infomuch that we find not theleaft men-
tion of it in the Schools, till the famous Aftrono-
mer Copernicus, about 200 Years ago, brought it
again into Eftimation, and backed it with feveral
Arguments, fo that many excellent Aftronomers af-
ter him embraced it; among whom flourithed not
long fince the great Kepler, Profeffor of Mathema-
tics to the Emperor; and Galilwo an Italian, Ma-
thematician to the great Duke of Tuftany ; as alfo
Lanfberg a Dutchman. ‘

A N D whereas we obferve two apparent Mo-
tions in the Heavenly Bodies (one by which all
the Stars both fixed and wandering feem to be car-
ried about the Earth, and to rife to the Meridian,
and fet under the Horizon #early in the fame or
equal Times: The other, which is called their
Annual Motion; by which the Planets with dif-
ferent Motions, and the fixed Stars with equal Ve-
locity, are carried the contrary Way from Weft
to Ealt) the Puolemaics affirm both thefe Motions
to be in the Stars themfelves, or in their Orbs;
But the Copernicans attribute this firft apparent Mo-
tion to that real one of the Earth, not in being
transferred from one Place to another, but to it’s
‘Rotation about i’s Axis from Weft to Eaft, while
it continues ftill in it’s own Place (which caufeth
the apparent Motion of all the Stars the contrary
way). And they alfo free the Sun and the fixed
Stars from the aforefaid anaual Motion, by attri-

He was brought before the

Inquifition, znd obliged folemn-
ly to abjure his Aftronomical
Tenets, that the San ftood im-
movable in the Midlt of the
‘Univerfe, and that the Earth
moved round it, as abous it’s

proper Center. The poor Man

"was forced to fay, that he did,

with a fincere Heart, and Faith
unfeigned, abjure, curfe, and
deteft, the aforefzaid Esrors and
Herefics,

buting

|

4
i
|
|

|
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buting the apparent Motion of thefe to the real an-
nual Motion of the Earth round the Sun; and to
:the Inclination of i’s Axis: Notwithitanding they
affign this faid annual Motion to the reft of the
Planets; only they deny the Suz to be a Planet,
and advance him to the Center of the Syftem,
where Ptolemy had placed the Earth; and make
the reft of the Plances, Saturn, Fupiter, Mars,
the Earth, Venus, and Mercury, revolve round
him. .

H T H E Reafons for the Copernican Hypothefis are

ol ue odanndls
+ 1. T HE Motion of the Earth round it’s Axis,
continuing in the fame Place, will beft account for
the Appearance of fuch a vaft Number of Stars
which feem to perform their Revolutions round
the' Earth in 24 Hours; and therefore this Mo-
tion is moft agreeable to Reafon: As it happens
with us when we {it in a Ship, failing towards o-
thers at Reft in the Harbour ;. tho’ they feem to
approach and come nearer us, yet we do not affign
that to any Motion in them. And as Nature ne-
ver performs that by many means which may be
done by a few 3 it 1s very likely the fame Rule is
obferved here.

2, THE Motion of the Stars would thus be
incredibly fwift and beyond all Imagination; be-
caufe their Diftance, in Reipe of us, is almoft infi-
nite, and the Orbit they have to run round fo

* prodigioufly great, that they muft move at leaft
100000 Miles in a Minute: On the other hand,
if this Motion be affigned to the Earth, we need
net introduce a progreffive Celerity ; for tho® fhe re-
mains ftill in the fame part of Space, fhe folves
the Phznomena by revolving about her Axis.

3. T HIS Argument is the ftronger if we com-

are the vaft Bulk of the Celeftial Bodies with the
Bulk of the Earth. For as the Sun is at leaft 200
Fua times
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times bigger than the Earth, and fome of the fixed
Stars 1000 times 3 it is much more probable, that
the Earth revolves round it’s Axis with an eafy
natural Motion, than that fuch vaft Bodies fhould
move from one Place to another with incredible
Swiftnefs.

4. THE moft celebrated Aftronomers are,
with Tycho, forced, by the Phaznomena, to deny
that there are folid Orbs, fuch as the Ancients
made ufe of the better to explain their imaginary
Motion of the Stars; hence their Arguments for
this diurnal Rotation about the Earth, are lefs co-
gent. 'The Reafon why they are forced to deny
this, is, becaufe that one Planet is often feen with-
in the Orb of another ; which muft caufe a mutual
Penetration,

5. NO Reafon can be given why the Stars
fhould move round the Earth: But, on the other
hand, it is moft agreeable to Reafon, that the
FEarth, and the reft of the Planets, fhould move
about the Sun. '

6. NEITHER the Pole nor the Axis about
which the Stars are fuppofed to revolve, is real:
On the contrary, there 1s a known Pole and Axis
in the Earth,

7. FOR this Reafon alfo Navigation is much

. - cafier from Weft to Eaft than the contrary Way.

For they can fail from Europe to India in about
four Months 5 but can fcarce return in fix Months:
becaufe in their going they move to the fame Poine
with the Earth; but_ in their returning they fteer
contrary to the Earth’s Motion.

8. BE C AU SE the Celeftial Pbanomena, fuch
as the rifing and fetting of the Stars,. the Inequali-
ty of Days, €. cannot be accounted for, by any
other Motion than that of the Earth. And the
.Commodlou_fnefé and Neceflity of this Hypothefis,
i more particularly perceived in the wonderful Ap-

" pearances
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pearances of the Planets ; for explaining of which
the Ptolemaics are forced to fuppofe feveral unnecef-
fary interfering Circles; Epicycles, and Eccentrics,
without any Reafon: Whereas the Copernicans can
naturally account for them all, (without any pre-
vious Suppofitions,) by the annual Motion of the
Earth, or it’s Revolution round the Sun, wiz.
1. Why the Planets feem fometimes retrograde ;
and why Saturn is oftener and continues longer fo
than Fupiter ; and Fupiter oftener and longer fo
than Mars, &c. and alfo why they are carried
fometimes with a fwifter Motion, and at other
times appear ftationary. 2. Why Mercury and
Venus can never be feen a whole Night together.
3. Why Venus is never carried “further from the
Sun than 48 degr. and Mercury never more than
28 3 and fo can never be feen in Oppofition to the
Sun. 4, Why Penus may be feen in the Evening
after the Sun is fet; and the next day in the Morn-
ing before the Sun rifes, &c.

I FORBE AR to mention any more Phae-
nomena, (thefe being the principal from whence a
folid Argument may be drawn for the Motion of
the Earth) fince they are all eafily and naturally
accounted for upon this Hypothefis; {o that 1t
would be ftrange if the Earth fhould not move,
when fuch evident Appearances require fuch a Mo-
tion. And tho’ thefe Arguments are not demon-
JSirative, yet they render this Hypothefis prefera-
ble to the other, which fuppofeth the Motion of
the Heavens. And we muft admit of the one or
the other, o

BUT the Arguments which fome alledge to
the contrary are eafily anfwered ; fuch as, 1. The
Earth is not fit for Motion, becaufe of it’s Gravi-
ty. 2. The Parts of the Earth naturally tend in
a right Line to the Center ; and therefore a circu-
Jar Motion is againft Nature, 3. If the Earth

F3

WCTS
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were moved, a Stone dropped from the Top ofa
"Tower would not fall juft at the Foot of it. 4. A
Ball thot from a Cannon Eaftward at a Mark,
could not come home to it, if the Mark with the
whole Earth did at the fame Time move towards
the Eaft: or at leaft would hit the Mark fooner
when fhot towards the Weft, Alfo a Bird flying
towards the Eaft would be retarded : but forward-
ed in flying the contrary Way, 5. Towers and
Buildings could nat ftand upright, but would fall :
and Men, by the quick Rotation, would become
giddy. 6. Becaufe (fay they) the Stars are obfer-
ved to change their Places, but not the Earth,
7. Becaufe the Earth is jn the Center of the World ;
but the Center of any Thing is not moved. 8. Be-
caufe the holy Scriptures confirm the Stability of
the Earth,

T O all which the Copernicans anfwer thus. To
the firft, that the whole Earth, taken together, is
not abfolutely heavy, For Gravity confifts in the
Tendency of the homogeneous Parts to the whole 3
and tho’ this kind of Gravity be found in the Sun
and Moon, they are neverthelefs not accounted
weighty.

T O the fecond they anfwer, that the circular
Motion of the whole does in no wife hinder the
relative Motion of the Parts, which are moved in
ina direct Line towards the Center ; as appears
by the Parts of the Sun and Moon,

T O the third they anfwer three ways, 1. That
heavy Bodies are not carried diretly towards the
Center of the Earth, but in the fhorteft Lines pof-
fible to it’s Superficies ; which are thofe parallel to
the Tower; as Iron does not tend to the Center
of the Loadftone, but to the Loadftone it felf,
2. The whole Atmofphere adheres to the Earth,
and is moved along with it: therefore when Bo-
dies are thus let fall, they partake of this circular

Motion,
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Motion, and are carried downwards as it ‘were in
a Veflel. 3. Gaffendus, by repeated Experiments,
found, that if 2 Body be projeted from another
Body in Motion, it will partake of the Motion of
that other Body; as a Stone dropped from the
Top of a Maft, while the Ship is in a very fwift
Motion, is not left by the Ship but falls at the
Foot of the Maft. Alfo a Ball fhot perpendicu-
larly from the Foot of the Maft falls in the very
fame Place. Therefore the Objetion is of no
Force.

T O the fourth they anfwer as to the third,

T HE fiftb Objeftion hath no Place, becaufe
the Motion of the Earth is even and uniform, with-
out dathing or ftriking againft any other Body ;
and the Buildings being heavy Bodies, and homo-
geneous to the Earth, are moved as if they were
1n a Ship ; which tho’ it fails either fwiftly or flow-
ly, yet if the Motion be even and fteady without
‘Waves and on {mooth Water, Bodies fet upright
}vill not be overturned, nor a Glafs of Wine be

ile,

PT O the fixth we anfwer, that we are not fen-
fible of any Change of Place in the Stars, only of
their Situation in Refpe&t of our felves; which
may appear and really be, whether we with the
Earth, or the Stars themfelves are moved; or
even tho’ both we and the Stars fhould be in Mo-
tion (4), IN

(4) Mot of thefe Objeétions the Top T, in the fame Time
are anfwered by the Laws of that the Ship moves from M
Mechanics, thus: Let W,E be to D. From the Conjun&ion
the Line of Motion of a Ship of thefe two Forces (M T the
from Wto E, reprefenting the Projeftion, and M D the Ship’s
Motion of the Earth from Weft Motion) itis manifeft, by the
to Eaft. Let MT (in Fig. 9) known Laws of Motion, that
bea Maft, from the Foot of the Body will not be carried
which, M, fuppofea Body to perpendicularly to the place
be thrown perpendicularly to T, butin the Diagonal Line

F 4 MR
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IN the feventh Objection both the Affertions are

falfe ; or at leaft doubtful,

M B, foas to accompany the
Mat in it's Motion from
M T to BD. Then {uppofe
the Body to fall from the
top of the Maft B to the foot
D, in the fame Time the Ship
moves from Dto G; and it
is plain, that, by the mutual
atting of B D, the centripetal
Force, and BF=DG, the
Ship’s Motion, the Body will
fall in the diagonal Line BG,
and alfo accompany the Mait
in it’s Motion from D to G;
{o that tho’ it was really carried
in the Lines M B, BG, yet it
will feem to have moved, only
upwards and downwards, paral-
lel to the Line FG.

Alo (in Fig. 10) let M T
be the fame Maft, and fuppofe
a Projeftile to be caft eaft-
ward from the Stern S, to the
top of the Maft T, in the Time
the Ship moves alfo eaftward
from M to D; then will it's
Motion upwards defcribe the
Diagonal S B; where let it be
obftructed fo as to feem to fall

erpendicularly to D, in the
g"xmc the Ship moves from D
to G; then, as before, it will
defcribe the Diagonal BG, tho’
it feemed to move upwardsonly
in the Line TS, and downwards
inFG

So (in Fig. 11.) if a Bedy
be proje@ted weftward from
the Head of the Ship H to the
top of the Malt T, in the Time
it moves eaftward, HG equal
to the Diftance M H, then will
ivs Motion upwards defcribe

TO

the perpendicular Line H B.
And if in the fame time it
feems to defcend from B to H
that the Maft moves H G==
G ;=M H, it’s Motion down-
wards will defcribe the Diago-
nal BG. So that, in this Cafe,
it afcends by a perpendicular
Line, and falls by an inclining
Line; tho’ it feemed to afcend
by the inclined Line % F, and
to fall by the perpendicular
Line FG.

Hence it is plain that Bodies
may appear to have a Motion,
diretly contrary to their real
and abfolute Motion : fo that it
is pleafant to conceive, how
falfly we may judge of the Mo-
tion of Bodies by their unequal
Diftance from us; not confider-
ing that we may be infenfibly
moved from them.

Hence alfo is deduced that
ingenious Experiment of Gali-
/&0, mentioned in Derbam’s
ARro-Theology, as follows.

¢ Shut yourfelf up ( fays be)
¢ with your Friend in the great
¢ Cabin of a Ship, together
¢ with a Parcel of Gnats and
¢ Flies, and ocher little winged
¢ Creatures. Procure alfo a
¢ great Tub of Water, and put
¢ Fithes therein. - Hang alfo a
¢ Bottle of Water up to empty
¢ itfelf, dropby drop into ane-
¢ ther fuch Bottle placed under-
¢ neath with a narrow Neck.
¢ Whilft the Ship lies $ill, di-
¢ ligendy obferve how thefe
¢ little winged Creature fly
¢ with the like fwiftnefs to eve-
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T O the eighth is anfwered, 1. The holy Scrip-
tures, in phyfical matters, always fpeak according
to Appearances, and the Capacity of the Vulgar;
as where the Moon is faid to be a great Light crea-
ted to give Light in the Night (¢): tho’ the Moon

ry Part of the Cabin; how
the Fithes {wim indifferently
towards all Sides; and how
the defcending Drops all fall
into the Bottle underneath.
And ifyou throw any thing
to your Friend you need ufe
no more Force one way than
another; provided the Di-
ftances be equal. And if you
leap, ycu will reachas far
one way as the other. Hav-
ing obferved thefe Particulars
whilft the Ship lies fill, make
the Ship to fail with what
Velocity you pleafe; and fo
long as the Motion is uni-
form, not fluCtuating this
Way and that Way, you fhall
not perceiye there isany Al-
teration in the aforefaid Ef-
fefts; neither can you from
them conclude whether the
Ship moveth or ftandeth fill.
But in leaping you fhall reach
as far on the Floor as you did
before; nor by any Reafon
of the Ship’s Motion fhall you
make a longer Leap towards
the Poop than the Prow;
notwithftanding that whilft
you were up in the Air, the
Floor under your Peet had
run the contrary Way to
your Leap. And if you caft
any thing to your Compa-
nion, you need ufe no more
Strength to make it reach
him, if he thould be towards
the Prow and you towards
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the Poop, than if you ftood
in a contrary Pofition. The
Drops fhall all ‘fall into the
Bottle that is lower ; and not
one towards the Poop, al-
tho’ the Ship fhall have run
many Feet, whilft the Drop
was inthe Air. The Fifhes
in the Water fhall have no
more Trouble in {wimming
towards the fore part of the
Tub, than towards the hin-
der Part ; but fhall make to
the Bait with equal fwiftnefs
on any Side of the Tub.
And laftly the Gnats and Flies
fhall continue their Flight in-
differently towards all Parts,
and never be driven together
towards the Side of the Ca-
bin next the Prow ; as if
wearied with following the
fwift Motion of the Ship.
And if by burning a few
6rains of Incenfe you make
a lile Smoak; you fhall
perceiveit to afcend on high,
and hanglike acloud, moving
indifferently this Way or
that, without any inclination
to one Side more than ano-
ther.’ All which Obfervati-
ons depend upon the aforefaid
Laws of Mechanics; and fuffi-
ciently anfwer the moft con-
fiderable Objeétions, deduced

-

from Philofophy, againft the

Motion of the Earth,
{1) Gen. i.16.

be

——
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be not great in Refpect of the Eartb.ami fixed
Stars, nor hath any Light in itfelf; neitherdoth
it give Light to the Earth every Night, Thus
the Sun is faid to go forth from the End of the Hea-
wens, and to bafie to it again (d) 3 whereas in Truth
there is no fuch End to be found. So in the Book
of Fob (¢), the Earth is faid to be ofa plane and
fquare Figure, underpropped and fupported with
Pillars 5 which is not to be underftood in a literal
Senfe, as even the moft ignorant may perceive (f):

(d) Pful. xix. 6. Ecclef. i.

1¢.
s(z) Fob ix. 6. xxviil. 24.

(f) Befides, Things are of-
ten fpoke of as they appear,
not as they really are. For as
St Hierom f{ays (upon the thir-
teenth Chapter of St Mattbew)
1t is the Cuftom of the Scrip-
tures, for the Hifforian to relate
the Opinion Men kad of many
Matters, as at that Time thofe
Matters were by all People ta-
ken tobe. And inanother Place.
There are many Things in the
Holy Scriptures, which are
Jpoken according to the Opinion
of the Time in which theywere
done; and not according to Rea-
lity. Andwe fhould find very
abfurd Conclufions would fol-
low the taking of thefe Texts
in a literal Senfe. For in fo-
fbua x. 12, 13. the Sun is or-
dered to fland fill upon mount
Gibeon, and the Moon in the
walley of djalon. But it would
be very abfurd to take ‘this in a
firiét literal Senfe, and imagine
thofe two great Luminaries
were confined to thofetwo Pla-
ces, otherwife than in Appea-
wnce to the viltorious Jraee

More

lites. And if fo confiderable
a Part of the Tranfaétion be
{poken according to it’s Ap-
pearance, why may not the
whole ? Why might not this
Station as well be an Arreft of
the Earth's Motion, as that of
the Heavens? If the whole
Miracle was not (as fome not
improbably think) effected by
Means of fome preternatural
Refractions, or extraordinary
Meteors, é5c.  And {o for the
Recefs of the Sun, or it's Sha-
dow in Hezekiak's Cale(z Kings
xX. 10. and Jfzi. xxxviil. 8.)
which in appearance feemed to
be the Sun, is, by diverslearned
Men, thought tohave been the
Effe& of fuch like extraordi-
nary Refrattions or Meteors, as
mentioned in the laft Cafe: Or
if it was a real Regrefs, why
not of the Earth rather than
the Sun and whole Heavens?
See Derbam’s Afro-Theol. Be-
fides, Hiftoriographers feldom
confine themfelves to a Geo-
metrical or Aftronomical nicety
in their Defcriptions of Things.
As, in 1 Kings vii. 23. itis
written, that Solomon made a
malten [eay tex cubits from (’:{u

%
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More Places might be quoted, but thefe are fuffi-
cient; for the holy Scriptures were not given us
to philofophize by, but to increafe our Piety.
2. Some Places of Scripture are alfo produced,
which do not fpeak of the Mobility of the Earth,
but of it’s Stability and Permanency 5 as that in Fob
aforefaid (g).

THUS we have declared in brief what that
Motion is, which the Copernicans aflign to the Earth 5
the more full and accurate Explication of which
belongs to Aftronomy. And this Motion being
fuppofed, all the Ph@nomena we obferve in a
Globe revolved about it’s Axis, muit be applied
to the Earth, viz. That the Axis upon which it is
turned, is one of the Diameters: That the Poles
are two immoveable Points in the Extremities of
the Axis: That the great Circle, or Perimeter, in
which the Rotation is made, is the Equator with
it’s Parallels, &,

L E T us now confider the Pelocity of the Earth’s
Motion 3 which, in that about it’s Axis, is not
over all the Earth equal, but different according
to the Diftance from the Equator ; being there

brim to the other, round all
pbout, and a line of thirty cu-
bits did compafs it round about.
But as 7:22::10:31% Cu-
bits is very near the true Length
of the Line that ought to en-
compafs a round Veflel of ten
Cubits Diameter.

(g) Such as Pfal. xciii. 1.
€xix. go. civ. §. Ecelef. 1. 4.
and 1 Chron. xvi. 30. which
Texts are all underflood by
learned Commentators to mean
the unalterable Condition, Se-
gurity, Peace, and Tranquility,
of the Earth.

The Ambit of the Earth,
by the moft acgurate, isappre-

hended to be 235031,4 Miles,
which, divided into 24 Hours,
makes the Revolution to be
at the Rate of about 1043
Miles in an Hour; a Rotation
that would as eafily throw off
the Parts of the Earth, efpe-
cially the Waters, as the whirl-
ing round of a Wheel, ora
Globe, would the loofe Duft
and Water thereon; but by
Reafon the Gravitating Power
exceeds the Centrifugal, as
2174 exceeds 7,654,064, that
is, above 288 times; there-
fore all Parts lie quiet and fe-
cure in their refpe@tive Places.
p:rqu‘s4/)‘ro-7g:01. P- 149-
fwifteft

———
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fwifteft as pafling thro* a greater Space, and fo
by Degrees flower towards the Poles, as pafling
thro’ a lefs Space in the fame Time, Therefore
fince every Part of the Earth is moved thro’ the
Space of it’s Periphery (or 360 Degr.) in 24
Hours; the Space of one Hour’s Motion is found
by dividing 360 by 24, which gives in the Quo-
tient 15 Degr. and fo much doth any Place on the
Earth move (whether in the Equator or without it)
in an Hour. Alfo 15 Degr. in the Equator make
125 German Miles, therefore it revolves 15 fuch
Miles (or one Degr.) in 4 min, and in one min. 3%
Miles.

BUT Places without the Equator, lying to-
wards either Pole, are in the fame Time revolved
the fame Number of Degrees: but thefe Degrees
are much lefs than thofe in the Equator ; fo that
the Celerity of Motion, or Progreflion, is as the
Sines of the Arches by which thefe Places are
diftant from the Pole, Example. The Diftance
from the Equator (or Elevation of the Pole) of
Amfterdam is 52 degr. 23 min. therefore the Di-
ftance from the Pole (or Complement of Latitude)
is 37 degr. 37 min. whofe Sine is 61037. Suppofe
another Place, under the Equino&ial, diftant from
the Pole go Degr. whofe Sine alfo is 100000, but
the Place under the Equinotial moves 15 Miles
in 4 min. and 225 an Hour. Therefore by the
Golden Rule, as 100000 : 61037 :: 152 g Miles,
or fo is 225 to 137 Miles.  So that Amfierdam is
carried every Hour 137 Miles, and in 4 min, 9
Miles, by this Motion.

T HIS is more eafily found by the foregoing
Table; for by dividing 360 by 24 we find each
Place to move 15 Degr. of it’s own Circle in an
Hour, and therefore 1 Degr. in 4 min. £&c. con
fulting the Table with the Latitude of the Place,
we find how many Miles it moves in 4 min. For

' Esxample;
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Example 5 The Latitude of Stockbolm is about 60
Degr. oppofite to which in the Table is 73 Miles.
Therefore Stockbolm revolves fo many Miles in 4
min. and fuch is the firf} Motion in divers Places,

T HE Second Motion of the Earth, is it’s Change
of Place; whereby every Part of it moves the
fame Space with the fame Velocity. ‘This Motion
is determined by the Diftance of the Earth from
the Sun, or the Semidiameter of the Orbit in which
it performs it’s annual Revolution, moving in a
Day about a Degr. and in an Hour 21 min.

A S to the third Motion of the Earth, becaufe
it is more difficult to conceive, we fhall leave it
to Aftronomers, who have found it neceffary to
be fuppofed. Origanus movesa Doubt about the
fecond Motion 5 and fuppofes the Earth to be on-
ly moved by the firft, butthe Sun and fixed Stars
by the fecond: Tho’ the above-cited Appearan-
ces, in the Motions of the Planets, fufficiently
confirm this ahnual Motion (4).

(%) This imaginary third
Motion of the Earth they were
ebliged to fuppofe, to account
for the difputed Incquality of
the Declination of the Ecliptic,
which is now by moft Aftro-
nomers thought to be always
the {ame; jfeeing there is no-
thing which fboxld difturb the
perpetual Parallelifm of the
Earth, on which this Equality
depends, except it fbould be the
afenfible Nutation of the Axis,

and the Regrefs of the Nodess
Srom which Thing neverthelefs
1o Variation of Declination, pre-
perky fo called, can arife. Whi-
flon's Aftron. Left.  pag. §7.
That there is fuch a Nuration
whereby the Axis of the Barth
doth twice incline towards the
Ecliptic, and twice retura to-
it’s former Pofition, fee im
Newton's Prin, Phil. Nat, Book
iii. Prop. 21, .

CHAP,



28 The Abfolute Part  SEcT.1l,

kR S S S R S R B e
CHAP VL

Of the Situation, or Place, of the Earth, in Res
Jpect of the Planets and fixed Stars.

H E Situation of the Earth, inthe Syftem of
T the World, in refpect to the reft of the Pla-
nets, hath fome Relation to the Account we gave
of the Earth’s Motion, in the preceeding Chap-
ter. For it is the general Opinion of the Prolemaic
Aftronomers and Philofophers, -that the Earth,
being the Center of the World, is placed in the
middle of the Stars and Planets (2) : But the Co-
pernicans, with the andent Pytbagoreans, place the
Sun in the Center of all the Stars, and make the
:Earth a Planet performing an annual Revolution
about him, between Mars and Penus; as is beft
underftood by a Diagram of the Syftem. Never-
thelefs they both agree in this, that the Earth may
be accounted the apparent Center of the diurnal
Motion, by which the Stars feem to be carried a-
Jbout in twenty four Hours. For both Aftronomy
and Geography require this Suppofition ; {o that
whether we adhere to the Prolemaic or Copernican
Hypothefis, we do not detratt from the Certainty
of general Aftronomy or Geography. Becaufe
the Difference of thefe Opinions confifts only in
this ; that the Prolemaics will have this Motion to

(a) Since the World, or Uni- by the World here is only our
verle, is infinite, the central Solar Syftem, in which Senfe
Piace of it cannot be determi- he muft be taken in what fol-
ned: 'What our Author means lows. be
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be in the Stars themfelves, but the Pytbagoreans
in the Earth; the Stars in the mean time refting 2
neither of which need be determined in Geograpby
or common Aftronomy.

A CCORDIN G to the Ptolemaics the Situa-
tion of the Earth, in refpe¢t of the Planets and
fixed Stars, is this 3 The Earth in the Center, then
the Moon, Mercury, Venus, The Sun, Mars, Fu-
piter, Saturn, and the Fixed Stars.

ACCORDING to the Copernicans; The
Sun is placed in the Center of the Syftem, as the
Heart and Focus of the World ; and next him is
the Orbit of Mercury, then that of Venus, the
Earth, with the Moon, Mars, Jupiter, Saturn, and
the Fixed Stars.

IF it be required how far diftant we are from
each of the Planets, we muft know that the Di-
ftance is not always the fame, but continually chang-
ing ; and therefore Aftronomers reckon three De-
grees of Diftance, wiz. the leaft, greatefft, and
mean or middle Diftance; which laft of the Barth,
from the reft of the Planets, is as follows, accory
ding to moft Aftronomers (5).

£ The Moon %0
| Mercury————-110
. | Venus 701 % 7
?i. Mars about—5000 L

Fupiter about--11000
 Saturn about--18000 33

NEVERTHELESS the Diftance of the

-Earth from Mars, Fupiter, Saturn, and the fixed

(4) Seq Note (m) at the end of this Chapter.
2

Stars
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Stars, is not fo perfectly determined, for want ‘of
Certainty in their Parallaxes. Alfo in the Coperni-
¢can Syftem the Diftance varicth, not only from
the Motion of the Planets ; but alfo from the Mo-
tion of the Earth itfelf,

T HE Reafon for either Opinion, (viz. of the
Prolemaic and Copernican) about the Situation of
the Earth, are much the fame with thofe we dif-
cuffed in the preceeding Chapter about the Earth’s
Motion. For this Difpute is of great Affinity
with the former. Becaufe, if the Sun hath an an-
nual Motion, then the Earth and not the Sun pof-
fefles the middle Place : But if the Earth fo move,
the Sun and not the Earth will certainly be in the
Center. :

T HE following Arguments favour the Coper-
nican Hypothefis.

1. THE Sun is not only the glorious Fountain
of Light, which like a clear fhining Torch, illu-
minates the Earth, Moon, Venus, and, without
doubt, the reft of the Planets 3 but is alfo the Focus
of Heat, and the Source of vital Spirits 3 whereby
the whole Univerfe is fubfifted and nourifhed:
and therefore very probably pofiefleth the Center
about which they all revolve,

2. I'T is more likely that the Earth, wich the
reft of the Planets, fhould revolve about the Sun,
when they receive Light and Heat from him ; than
that the Sun fhould move about the Earth, when
he receives nothing from it,

3. THERE are many Caufes why the Sun
thould poffefs the middle Place, and the reft of
the Planets revolve round him, (efpecially if we
embrace the Hypothefis of Kepler concerning the
Motion of the Planets) the chief of which is, that
the Sun, being a vaft Body, is moved about it’s
4xisy and by a ftrong [Veitory] Force exciteth the

¢ 2 . Earth
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Earth and the reft of the Planets to a circular Mo-
tion (c).

4. THIS Rotation of the Sun about it’s Axis
is proved from the Obfervations of the Spots upon
it’s Surface by Galileo (d), Scheiner, &c. and we
may reafonably prefume, it is owing to this com-
mon Caufe that the reft of the Planets revolve z-
bout theirs; but we cannot perceive a likelihood

of any Motion in this Luminary (e).

(¢) The fagacious Kepler
was the Founder of the New-
tonian Philofophy : it was he
that firtt found out the true
Syftem of the World, and the
Laws which the celeftial Bodics
obferve in their Motions; it was
he that determined the true
Path of the Earth, and the
reft of the Planets about the
Sun, and difcovered the har-
monic Proportionsand Concin-
nities of their Diftances and
Motions : and tho’ he did not
demonftrate (and fhew a Reafon
for the neceflity of) fuch Laws
and Proportions; yet he gave a
Hint, and laid a2 Foundation
for that Prince of Geometers
Sir IS44C NEWTON, to
demonttrate an abfolute Necef-
fity of thefe Laws; and that
without a total Subverfion of
the Laws of Nature, no other
Rule could take Place in the
Revolutions of the heavenly Bo-
dies.

(4) He was the firff that
. applied a Tekefeope to the Hea-
yens, and by if's means difeo-
vered a great may new fur-
prifing Phznomena; as fhe
Mions or Satellites of Jupiter,
and their Motions ; the warious

YOL. L

Go JHT

Phafes of Saturns the Increafe
and Decreafe of the Light of
Venus; the mountainous and
uncertain Surface of the Moon 3
the Spots of the Sun; and the
Revolution of the Sun abour
it's own Axis: all which were
firft difeovered and obferved by
this great Philofopber. Keill’s

Aftron. Lett. Pref. Pag. 11.
(¢) From the later Obfer-
vations of Aftronomers it is
manifefl to our Sight, that al-
fo every Heavenly Body we
have any good Views of, is
turned round fome principal
Point, and alfo i’s own Axis,
viz. hath the like Annual
Revolutions, and Diurnal Mo-
tions as thofe are which we
afcribe to the Earth; yea even
the more mafly Globes of §s-
tarn and Fupiter, which feem
not in their own Nature more
fited for fuch Rotations.
Wherefore we may certainly
conclude, that it is as poflitle,
and as probable, that this our
lefler Globe, fhould perform
it’s Revolutionsaccording to the
fame Law which is obferved
in the ret of the Planets,
whereby the beautiful Order
and Harmony of Motions is
G every
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5. IF we fuppofe the Earth placed betwixt
Mars and Venus, and alfo place the Sun in the Cen-
ter of the Syftem ; the Motion ef each of the Pla-
nets will be exa&ly in Proportion to their feveral
Diftances from that Center : But this will not hold
in the Ptolemaic Hypothefis, as is manifeft by
comparing the Motion of the Suz, Venus, Mercury,
&c. (f). ) . )

6. T HE Celeftial Phenomena, mentioned in the
former Chapter, to prove the annual Motion of the
Earth, do likewife as effe¢tually prove that this is
the right Place in which it ought to be moved,
viz. The Retrograde Motion, and feeming Immo-
bility of the Planets ; the admirable apparent Mo-
tion [and Pbhafes] of Penus and Mercury, &c (g).
For fince the annual Motion of the Earth is prefup-
pofed in this Place, or in fome other very near it ;

every where preferved thro’ gumentthat theSunis as much

the Frame of Nature.

(f) Sir Ifaac Newton’s De-
montftration, That the Squares
of the Planets Revolutions
are as the Cubes of their Di-
flances, every where takes Place,
if the Sun be fuppofed the
Center of the Planets about
him ; but does not hold at all
in Relation to the Earth; for
if the Moon revolve round the
Earth in (275 Days) a Perio-
dical Month, asit certainly does,
the Sun, as being at a greater
Diitance, will take no lefs than
547c0 Years, according' to the
aforefaid Law, to make his Re-
volution about the Earth. But
fince this Law, is found to be
obflerved not only in the pri-
mary Planets about the Sun,
bat alfo in the Secondaries a-
bout Fupiter, Saturn, and the
Earth, it is aninconteftable Ar-

2

the Center of the Earth and
Planets about him, as the Earth
is of the Moon.

(g) Thefe Obfervations,
which utterly overthrow the
Ptolemaic Hypothefis, are ow-
ing to later Aftronomers. For
they, by their Glaffes, have
found out that the fpherical Fi-
gure of Penus and Mereury,
{een from the Earth, will be
altered, and have the fame va-
riety of Phafes as the Moon
hath, viz. will appear opike,
horned, bifected, gibbous, and
full, at proper Diftances from
the Sun, as explained upon
the Ceopermican  Hypothefis ;
which certainly eftablifhes and
confirms that Order and Situa-
tion, namely that Peazs and
Mereary revolve about the Sun
in Orbits that are included
within the Earth’s Orbit.
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this Argument, in my Opinion, s the beft to de-
fend it by 3 fince this fituation of the Earth cannot
be proved immediately from it’s diurnal Motion ¢
Becaufe it might poflefs the Center of the Univerfe,
and have a diurnal Motion, tho’ it wanted the an=
nual ; as Origanus fappofed.

7. BY this Hypothefis likewife, the Variation of
the Diftances of the Planets from the Earth is ac«
counted for.

T HE Ptolemaics, on the other hand, oppofe
the Pytbagorean Opinion, and endeavour to prove
that the T7ue Place of the Earth is in the Center
of the World, by the following Arguments. 1.
That heavy Bodies are all naturally carried towards
the Center 5 but that the Earth is more ponderous
than the reft, therefore it ought to refide in the
Center (b). 2. Heavy Bodies would recede from
the Farth towards the Center of the World, if
the Earth itfelf was not in the Center. 3. The
Center is the bafeft Place, and the Earth the igno-
bleft Part of the Creation ; therefore it ought to be
placed in the Center. 4. If the Earth was placed
out of the Center of the World, and was not the
Center of the Starsand Planets Motion, then would
the Stars and Conftellations at fome Seafons of the
Year appear greater than at others(i). 5. The
Medium of the Heavens could not always be percep~
tible, nor would Taurus rife when Scorpio fets. 6.
Neither would there be Equinoxes. 7. Nor would
the Moo fet, nor be eclipfed when the Sun was
rifing. 8. Neither could an equal Number of

(%) This Affertion is falfe ¢
See the Note at the end of this
Chapter.

(1) Tho’ this does not hold
in the fixed Stars, becaufe of
their immenfe DiRtance; yet
all the fuperior Planets feem

G2

far greater in the middle of
their Regreffes than in the
middle of their Progrefies, be-
cavfe the Earth, in their Re-
grefles, comes nearer thefe
Planets an entire. Diameter of
the Ordis Magnus. .
Miles



84 The Abfolute Part  SecT.1L

Miles on the Earth anfwer to each Degree in the
Heavens. ] .

T H E Copernicans cafily refute thefe Arguments
of the Ariftotelians. For the firft and fecond is re-
jected, becaufe the Motion of heavy Bodies is not
towards the Center of the Univerfe, but towards
the Earth, 2 homogeneous Body ; as is proved
from the Parts of the Sun and Moon, and of the
Loadftone. In the zbird both the Affumptions are
falfe ; For the Center is an Honourable Place ; and
the Earth is no ways difhonourable. The reft of
the Arguments are eafily difproved by a Defcrip-
tion of the Syftem; it being firft prefuppofed
that tho’ the Earth’s Diftance from the Sun be
very great, yet if compared with the Diftance of
the fixed Stars, it is {fo fmall, that it hath no Pro-
portion to it 3 which feems to fome a great Poffu-

latum in the Copernican Afironomy (k).

(%) To find this Variation
of the Diftance of the fixed
Stars (arifing from the annual
Motion of the Earth, and cal-
led their annual Parallax) hath
been often attempted by the
Copernican Aflronomers ;  be-
caufe that the annual Motion
of_ the Earth would thereby be
not only made probable, but
ceriainly demonftrated. This,
I fay, was attempted without
Succefls, till Dr Hook and
Mr Flamfieed, by new inven-
ted accurate Inftruments, feem-
ed to have found out this an-
nual Parallax to be at leaft as
much again as the double of
the Sun’s diurnal Parallax, viz.
47 Seconds.  But Mr M-
neaux and Mr Bradley, by
their late accurate Obfervati-
ons, could not, with all their

Skill, determine any fenfible
Parallax at all (only they dif-
covered a feeming new Motion
of the fixed Stars, which (al-
lowing the progreflive Moti-
on of Light) does in fome Mea-
fure demonftrate the annual
Motion of the Earth). There
appearing therefore, after all,
no fenfible Parallax in the fix-
ed Stars, the Auti-Copernicans
have fill room, on that Ac-
count, to obje& againft the Mo-
tion of the Earth. And the
Copernicans axe fill obliged 1o
hold, that the Oréis Magnus
is but as a Point in Compari-
{on of the Diftance of the near-
eft fixed Stars; which is cer-
tainly {as our Author obferveth)
a great Blot in the Copernican
Aftronomy, left to be wiped
out by future Ages.

2 1T

e S
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I'T belongs to this Place to explain this Theorem ;
that the Diftances of the fixed Stars, and fuperior
Planets, Mars, Fupiter, and Satarn, are fo great
from the Earth that it’s Semidiameter hath no
fenfible Proportion thereto; tho’ it is not fo in
the Diftance of the Muoon, Mercury, and Venus :
And if there is any Proportion between the Earth’s
Semidiameter, and the Sun’s Diftance, it is fo very
fmall that we are ftill not able fenfibly to difcover
it (D).

THIS Theorem is thus demonftrated. 1. The
fixed Stars, and fuperior Planets appear to rife
the very fame Moment in our fenfible Horizon,
that they are found by Calculation to do, if we
were at the Center of the Earth, therefore our
Diftances from the Center (or the Earth’s Semidia-
meter) hath no Proportion to the Diftance of the
fixed Stars. 2. If we take the Meridian (or other)
Aldtude of a fuperior Planet, or any of the fixed
Stars, with an Inftrument, we find it the fame as-
if we had obferved it at the Center of the Earth:
Therefore the Semidiameter of the Earth is nothing
in refpect of their Diftance. 3. If there were any
fuch Proportion, the Diftance of two fixed Stars
would appear lefs near the Horizon than at the Me-
ridian, where they are nearer the Earth by almoft
it's Semidiameter.

T HIS alfo is true in the Sun, whofe apparent
Diameter is not perceived greater in the Meridian
thanin the Horizon. o .

(1) The quantity of the Pa- Diftances of the Planets from

rallax of Mars is determined,
by M. Caffini’s and Flamfeed’s
Obfervations, to havebeen fcarce
* 30 Sec. when in Oppofition to
the Sun, and alfo in his Peri-
helion; from” whence having
the true Proportions of the

G3

the Sun, we have, in effe&, ac-
quired the Parallax of the Sun
itfelf, and of the reft of the Pla-
nets, and alfo their Diameters
and Diftances from the Sun
and the Earth ; of which fee the
Note at the end of this Chapter,

BUT
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BUT the apparent Diameter of the Moon is
found to be fomewhat enlarged in the Merldum 3
becaufe the is there nearer us, than when fhe is 1n
the Horizon, almoft 2 whole Semidxameter of the

Earth (m), C H AP
() Here follow the Di-' ded Means for determining the
Sances,  Periods,  Diameters, fame, as Mr Whifler has cal-

Gravities, and Quantities of
DMatter, in thofe of the Cele-
ftial Bodies which have affor-

culated them from the lateft
Obfervations, by Sir Jfaac New-
ton’s Rules.

1, Diftances,

Mercury 32.000.000
Venus 59.000.000
The Earth \_is diftant from the Sun, Englib ) 81.000.000
Mars Miles, each 5280 Feet 123.000.000
Jupiter 424.,000.000
Saturn 777+©00.000
2, Periods, iy

0 I 5 s ¥
Mercury =~ BY.44 2a 1B Y6
Venus 224. 17. 49.
The Earth revolves ghout the Sun 365. 6. ‘9.
Mars ln the Space of 686. 23. 27.
Jupiter 4332. 12. 20,
Saturn 10759 “ 7. 136,

: 3, Dijameters,
Mercury 4240
Venus 7906
The Earth ' 7935
Mars contains in ‘Diameter, Englifp ‘- 4444
Jupiter Miles ¥y 81155
Saturn 67870
The Sun 763460
The Moon 2175
4. Denfities,

The Moon 700
The Earth . 387
The Sun ;on.ams in Denfity, Parts, 100
Juopiter 76
Sagurn 6o

5. Gravities,



CHAP. VIL

Of the Subfiance and Conflitution of the Earth.

Y N the preceding Chapters we have confidered
1 Four general Properties of the Earth, without
Regard to it’s Subftance or Conttitution : it will
therefore be here proper to confider what kind of
Body the Earth is, that we may not be ignorant
how it’s Parts cleave or are cemented together :
which tho’ it feem more to belong to Pbhyfics ; ne-
verthelefs becaufe it renders the Knowledge of the
Earth more perfect, we thall here briefly difeufs
it 3 leaving the accurate Theory thereof to Naty-
ral Philofopbers. *

" 5. Gravities,

The Moon o'
The Earth P : 1
contains in Gravity, or quan-
The Sun tity of Matter, Parts, “96°°_
Jupiter, 208 72
Saturn : 97-328
Sun is-ceecomoann 24 Parts
6. The Weight of Bo- \Earth is - == ---- - -~ 1
dies on the Surface < Jupiter is <« - ---o-- 1.99
G the” - - - SLIWAY Saturn i3 - -----c-- 17
Moon is~--~ -2 o515
‘Sun is_---- ------ 25 Days
7.-The Time of the Ez\";;th liss ----------- ! Bay
P o Moon B << 2526 29 Dy
Axis of the - - - J4 i ---s-'w oo 243Hours’
: “Venus is- --=-"s = - - 23 Hours
3 “PRO-

L N s e
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PROPOSITION L

To fhew of what fimple or fimilar Bodies the Earth
may confift, or be tompormded.

T HE R E are feveral Opinions of Philofophers
concerning this matter. The Peripatetics reckon
four Elements in the Earth and the whole Sublu-
nary World, fufficiently known to every on, wviz.
Fire, Air, Water, and Earth. Many of the An-
cients, as Democritus, Leucippus, &c. were of Opi-
nion, that the whole World confifted of very
fmall folid Particles, which only differed in Mag-
nitude and Shape. Which Opinion is followed
by feveral of the Moderns; and fome time fince,
des Cartes endeavoured to account for all the
Phanomena of Nature upon this Hypothefis.

THE Chymifts imagine that there are three
Principles of Nature, viz. Salt, Sulpbur, and Mer-
cury, to which fome reafonably add Caput Mortu-
um. But there feems to me upon a thorough
Confideration of the Matter (to drop all ambiguous
terms and quibbles), to be five fimple Bodies which
are the firft Elements or Principles of all things,
viz. Water, Oil or Sulpbur, Salt, Earth, and a
Jixed Spirit 5 which fome call an Acid, and is per-
haps like the Mercury of the Chymifts (4). For

7 1t

(2) The illaftrious Sir J/zar
Newton thus explains the true
Principles of Nature. « Itfeems
¢ probable tome ( fays be) that
¢ God in the Beginning form-
¢ ed Matter in folid, mafly,
¢ hard, impenetrable, move-
¢ able Particles, of fuch Sizes
¢ and Figures, and with fuch
¢ other Properties, andin fuch

¢ Proportion to Space, asmoft
¢ conduced to the End for
¢ which he formed them ; and
¢ that thefe primitive Particles
¢ being folid, are incompara-
¢ bly harder than any porous
¢ Bodies campounded of them 3
¢ even fo very hard as never
¢ to wear or break in Pieces:
¢ noordinary Power being able

[ ‘o
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it is plain that all Bodies, and Parts of the Earth,
may be refolved into thefe five elementary Sub.
ftances. Neverthelefs I do not fuppofe them to
differ fo much in their particular Effences, as in
the Variety of their feveral Shapes and Magni-
tudes.

O F thefe Bodies, mixed after different manners,
is the whole Farth compofed; from which pro-
ceeds fuch a furprifing Variety in the Nature of
Bodies ; tho’ they are apparently fimilar (b). But
fince the more accurate Explication of thefe things
belongs to Phyfics, we thall fay no more to them
here 3 but handle them at large in another Place.

PROPOSITION 1L

The Earth is divided into dry and moift Parts, orin-
to Land and Water 5 to which fome add the At-
mofphere.

T HIS is the common Divifion of Geography.
But then Water is taken, in a large Senfe, for
all forts of Liquids and Fluids 3 and Iand for the
whole dry and confiftent Parts of the Globe: whilft

to divide what God himfelf

P O T L I U W SR S W)

L4

made one in the firft Crea-
tion. While the Particles
continue entire, they may
compofe Bodies of one and
the fame Nature and Texture
in all Ages: But fhould they
wear away, or break in Pie-
ces, the Nature of Things
depending on them would be
changed. Water and Earth
compafed of old worn Parti-
cles, and Fragments of Parti-
cles, would not be of the fame
Nature and Texture now,
with Water and Earth com-
pofed of entire Particles ‘in

<

¢ the Beginning. And there-
¢ fore, that Nature may be
¢ lafting, the Changes of cor-
¢ poreal things are to be placed
¢ only in the various Separa-
¢ tions, and new Aflociations
¢ and Motions of thele perma-
¢ nent Particles; compound Bo-
¢ dies being apt to break, not
¢ in the midft of folid Particles,
¢ but where thofe Particles are
¢ laid together, and only touch
¢ in a few Points.” Newton's
Opties, Pag. 375.

(4) See the Notes below on
Prop. 6 and 7 of this Chap. |

both
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both comprehend various Bodies of Different Na-
tures. To the Earth belong, 1. Sand, Gravel,
Clay, and Mineral Earth; alfo Chalk, Minium,
Qker, Terra Sigillata, Earth of Samos,: Bole- drme-
niac, and feveral other Kinds of Earth. 2. Stones
of various forts. 3. Metals; as Gold, Silver, Cop-
per, Tin, Lead, Mercury or Quick-filver, &,
4. Sulphur, Salt, Nitre, Allum, Bitumen, Vi-
‘triol, Antimony, &¢. 5. Herbs, Animals, &.
TO the Water belong, 1. The Ocean and Seas,
2. Rivers and freth Waters. 3. Lakes and Marfhes,
4. MineralWaters, as Hot Baths, Spaw Waters, &c.
T HE Atmofphere is a fubtile Body which fur-
rounds the whole Globe of the Earth, and in-
cludes the Air, Clouds, and Rain, £¢c. So that
the Farth is beft divided into thefe three Parts,

PROPOSITION IIL

To explain bow the Earth and Water cleave one to
another 5 and conflitute the Terraqueous Globe,

T HE Earth, that isthedry Part of the Globe,
is not terminated by an even and fmooth Surface;
but is here and there hollowed into Cavities, and
in other Places elevated into Protuberances. In the
Cavities found all over the Earth is contained the
Ocean or Sea ; fo that this Part of the, fuperficies
of the Earth is covered with Water, and the other
Part is raifed and appeareth above the Waters.
Thefe Cavities are not deprefled into an equal hol-
lownefs, butarein fome Places rugged and rocky 5
and in others funk down into Gulphs and Whirl-
Pools. Alfo thofe Pldces of the Earth which are
‘raifed above the Waters, have in the middle of
them, as it were, certain Navels or Eminences;
rand fome Parts are either raifed or deprefied more
than others, Hence the Water furrounding the

. whole
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whole Globe is hindred from covering: the higher
Parts which appéar above the Surface of the Ocean
and are called- [lands : whereof fome are grear and
others are fmall.
« BESID ES that continued Ca'vzly or Chanel in
the Surface of the Earth, there are alfo within it’s
Bowels innumerable Openings, - Recefles, Fiflures,
Chafms, Mazes, Swallows, Water Pafiages, and
vait Receptacles ;' fome of which are-filled with
falt Water, wiz. fuch as are joined by fubterra-
neous Paflages to the Main Ocean'; 5 others with
freth Water, Rivers and Brooks; in fome alfo
are fulphureous Vapours, and fmoaking Subftan-
ces. So that Seneca feems to be in the right when
he fays, That be trufts too much to bis Sight, who does
not believe that there is a large Quantity of Sea in the
bidden Receffes of the Earth. " Nor do I perceive
why there fhould net be much Sea Water receiv-
ed by thefe fubterraneous Swallows ; and formed
into Bays by Banks or Bounds. And from the fol-
lowing Obfervations we cannot doubit, “that there
area great many Cavities in the Bowéls of the Earth.
For feveral fubterraneous Rivers are found in Places
where the Earth is dug to a confiderable Depth;
ad'is common in Mines, 2. The Depth ¢éf the Sea
is in fome Places unfathomable, 3. Thete are in
feveral Places, Caverns difcovered neasthe ‘Sut-
face of the Farth." Thus in the Weft' part of the
Ifland of Hifpaniola,-there is a ‘Mountain of a vaft
Height all hollowed 'within, into feveral Dens and
Openings, “in which Rivers ruth precipitanitly with
fuch a violent Torrent and Noife of Waters, that
they may be heard at five Miles diftance. 4. Se-
“yeral Whirl-Pools “are found in the Sea, and called
in ‘the Dutch 'Language Muacifproom, 5. Earth-
quakes ‘alfo” fhew that there are fuch fubterraneous
Caverns.' 6. Several Rivers hide themfelves under
the Earth, as 'the Vi iger, Tigris, &e. 7. Brackith

Fountains

R s e e —
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Fountains are obferved in feveral Places, moft of
which certainly flow from the Sea. 8. In many
Places the Ground trembles when People walk up-
on it, as at the Abby of S. Omer in Flanders ; and
in the Province of Brabant upon Pecl Marifb,

COROLLARY

Hence it is evident, that the Opinion of thofe
old Philofophers, who maintained that the Earth
at firft floated upon the Waters, is falfe; for by
this Means there would be no Chanels in the Sea,
but it would be every where of an immenfe Depth.
Some indeed of the Antients (efpecially Democritus)
are faid to have been of the following Opinion,
@iz, that the Waters were formerly mixed with the
Earth ; and that the whole Mafs being perfectly
fpherical, was foft and of an indifferent Confiftence
betwixt wet and dry: But afterwards when the
Particles of Water were gathered into one Body,
according to the natural Property obferved in
Water, the earthly Particles, being feparated from
the watery, came together and were curdled into
Earth and wrought into Chanels by the Water in
feveral Places. The fame Hypothefis is embra-
ced by many modern Chriftian Philofophers, who
think thefe Words of Mofes (or rather of GOD
delivered tous by Mofes) Let the Waters be gather-
ed togetber into one Place, andlet the dry Land appear,
ought to be thus underftood. But the Fathers of
the Primitive Church thought otherwife about this 3
for they judged that the Waters were feparated
from the earthy Particles [before the Creation] and
covered the Face of the whole Earth; and fo oc-
cupied their natural Place ; and then miraculoufly
receded, and uncovered the Earth by the Power
of thefe 'words of Febovab; and that to this day
they are hindred and reftrained, by the efpecial

\ ' Providence
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Providence of God, from flowing back and cover-
ing the Face of the whole Earth as before ; {o that
the prefent Conftitution of the Earth and Sea is by
them accounted a perfect Miracle. = But that there
is no great Occafion to think it fo much a Miracle
we fhall prove in Chap. xiii. where we fhall fhew,
that the Inundation of the Waters, or Ocean, up-
on the adjacent Land, is hindred by the Altitude
and Conlfiftence of the Earth, which if removed by
fome certain Caufes, whereof there are many, the
Ocean will foon overflow the dry Land and cover
it : whence there is manifeftly, no need of a Mi-
racle in the matter, Neither does the beforemen-
tioned Opinion of the Antients want it’s Defeés 3
for if the Earth and Water had been once mixed
into one Mafs ; why did not the earthly Particles
rather fubfide, and the Waters, being of lefs Gra-
vity, cover the whole Earth ? ‘This they are for-
ced to afcribe to a fortuitous Motion and Conjun-
tion of the watery and earthly Particles. Thefe
things are faid, by the way, to gratifie fome that
earneftly enquire into fuch matters; tho” they do
not fo properly belong to Geography ; which hath
no Regard to the Opinjons of ‘the Ancients, nor
need fly to Miracles in explaining the Properties
of the Earth (¢).

PROPOSITION 1V.

The Superficies of the Earth is continued, but not thas
of the Waters.

THE Superficies of that Part of the Earth
which is raifed above the Waters, is continued to
the Superficies of the Chanel of the Sea, and that
again to other elevated Parts of the Earth. Alfo

(c) See Dr Woodward's Effay, towards a Nat, Hift. of the Earth, &e.
the
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the Ocean, Bays and Rivers have one continued
Superficies 5 but all Waters have not ¢ for‘there
are fome Lakes whofe Superficies are not joined
with that of the Ocean, as the Lake Parimes
and the Cafpian Sea, .

PROPOSITION V.

The Conflitution of the Earth, far within the Sur-
face (which is our Habitation) towards the Centery
is uncertain.

SOM E think that Water taketh up the loweft
Place about the Center ; but it is more likely that
dry Earth fhould occupy that Place (d). Gilbert

was

(4) The learned and faga-
cious Dr Halley, to account
for the Changes of the Needle’s
Variation, hath fhewed a Pof-
fibility that the exterior Parts
of the terraqueous Globe are
formed inwardly like the con-
cave Surface of a petrified Shell;
and the internal as a Nucleas,
or mner Globe, included with-
in ours, with a fluild Mcdium
between, which moies along
with it, as having the {ame
common Cehter, without fenfi-
bly approaching one Side orano- ¢ Conveniency and Security of
ther, like the Globe of Sarurn ¢ the whole.
environed with hisRing. ¢And ¢ And tho’ without Light
¢ tho' (fays be) thefe included ¢ there can be no living, yet
¢ Globes can be of very little ¢ there are many Ways of pro-
¢ Service to the Inhabitants ¢ ducing Light which we are
¢ of this outward World, nor ¢ wholly ignorant of: The Me-
¢ can the Sun be of Service to ¢ dium itfelf may be always lue
¢ them: yet fince we fee all ¢ minous afier the Manner of
¢ Parts of the Creation abound ¢ our Ignés Fatui : The con-
¢ with animate Beings, why ¢ cave Arches may in feveral
¢ fhould we think it frange ¢ Places fhine witht fuch a Sub-

¢ ftance

that the prodigious Mafs of
Matter, whereof this Globe
doth confift, thould be capable
of fome other Improvements,
than barely to ferve to fup-
port it’s Surface ? Why may
we not rather {uppofe, that
the exceeding fmall quantity
of Matter in refpe& of the
fluid Ather, is {o dilpofed
by the Almighty Wifdom, as
to yield as great a Surface
for the Ufe of living Crea-
tures, as can confift with the

P T . N S Y
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was of Opinion that the Body of the Earth with-
in is nothing but a very hard Loadftone ; and that
thefe exteriour Parts towards the Surface, which
are penetrated into by digging, and on which
Herbs grow and we live, are but as it were the
Bark and Cruft of the Earth, and the Seat of
perpetual Generation and Corruption. The Opi-
nion of des Cartes is not much different from thiss
for he believed there were three Strata in the Bo-
dy of the Earth of divers Confiftences. The firft
and irinermoft pofltffing the Center, the fecond
of a denfe and opaque Nature, confifting of the
minuteft Particles ; the third (being replete with
Men and Animals) he fuppofes to be compoun-
ded of Particles not fticking fo clofe together.

NEVERTHELESS, for want of Obfer-
vation, we cannot affirm any Thing for Certainty
in this Matter ; and tho’ it be true that in feveral
fubterraneous Places, there is a glowing Heat,
and that Smoke and fulphurecous Fumes are ex-
haled from feveral hot Baths : and alfo tho® Thurn-
beyfer affirms, that he found by Experience that
the nearer they digged to the Center of the Earth,
there was the lefs Water in Mines; yet we are
ftill in a Doubt, and -cannot pofitively depend
upon his particular Obfervation.

ftance as invefts the Surface
of the Sun; nor can we, with-
out a Boldnefs unbecoming a
Philofopher, adventure to al-
fert the Impofiibility of pe-
culiar Luminaries below, of
which we have no fort of
¢ Idea.

¢ Thus have I thewn a Pof-
¢ fibility of a much more ample
¢ Creation than has hitherto

et e & e e oa

¢ been; and a Notion not fo
¢ much as flarted in the World
¢ before.”

Thus far Dr Halley. How
he accounts for the Variation of
the Needle from this Hypothe-
fis; See the Notes upon Chap.
8. Prop. 4. of the Comparative
Part, or Philof. Tranfact. No
148. Pag. z08. and N° 193,
Pag. 564.

PRO-
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PROPOSITION VL

The Confiftence or Coberence of the Particles of the
Earth is from Salt.

T HE artificial Separation of the Particles of
Bodies demonftrate, that in the Compofition of the
whole there is a certain kind of Salt which is more
abundant in harder Bodies, as in Metals, Stones,
&c. (a few oily Subftances only excepted) (e).
And that all folid Bodies are concreted by Salt,
is manifeft from the artificial Petrefaction of thofe
that are foft, to any Degree of Hardnefs by it.

(¢) Tho* moft forts of Bo-
dies are replete with faline and
vitriolic Particles, fuch as may
in fome Means contribute to
their Coagulation and Confo-
lidation; yet the primary and
naturally indivifible Corpufcles,
of which the Particles of all
Bodies are compofed, are not
conneted by falt or hooked
Atoms, as fome imagine; nor
glewed together by Reft, which
1s an occult Quality or nothing,
nor flick together by confpiring
Motions, but rather cohere and
are united by mutual Attration.
So that the fmalleff Partitles
of Matter may cobere by the
Srongeft Astractions, and compofe
bigger Particles of weaker Vir-
tue s and many of thefe may co-
bere, and compofe bigger Parti-
eles whofe Virtue is fiill wea-
ker. See Newton's Opties, Pag.

70.
Hence Particles of Bodies
which touch one anotherin large
Superficies’s, by a ftrong mutual

Attra&tion of their Parts, com-
pofe a Body very bard; and if
thefe Particles are not fo ftrong-
ly attrafted or entangled with
each other, the Body will be
brittle 5 if they touch one ano-
ther in lefs Superficies, the
Body is not {o hard, but yet
may be more [0/id; if they only
approach each other, without
{lipping one under another, the
Body is E/aftic, and fprings to
it’s former Figure ; if they flip
under each other the Body is
Jofts and eafily yields to the
Stroke of the Hammer ; if they
fcarce touch one another the
Body is crambling, orfuch whofe
Parts may be eafily feparated 5
if they are fmall, round, flip-
pery, and eafily agitated by
Heat, the Body is fuid; if
thefe Particlesare of an unequal
Superficies, and hooked or en-
tangled one with another, then
is the Body flexile or pliant,
&c. See Dr Clarke’s Notes up-
ont Robault's Pbyfics.

So

R et o YT P



CuAr.y.  of Univerfal Gegzraphy. 97
So that if Salt be feparated from Bodies, their
Particles will no longer be cemented ; but they
will become Powder, which cannot be brought
to a Coherence without the Admixtion of faline
Particles. '

PROPOSITION VIIL

Various kinds of Bodies are [everal Ways mixed to-
gether in the Globe of the Earth.

I N Mines there are found Particles of Gold,
Silver, Lead, &, not gathered into a Mafs and
feparate from others; but fometimes mixed a-
mong themfelves, and fometimes with ufelefs
Earth, in fuch very {mall Particles that the beft
Judges in Metals cannot at firft Sight difcover
what fort of Mineral is contained in fome AMe-

talline Eartbs (f).

(f) The indefatigable Dr
Woodward, in his Effay tewards
a Natural Hiffory of the Earth,
reafonably  feppofes all thefe
Commixtures of the Particles
of Bodies in the Strata of the
Earth, to proceed from thofe
frange Alterations that were
every where made in the Ter-
reftrial Globe at the Deluge,
when the whole Globe was
diffolved, and the Particles of
Stone, Marble, and all other
folid Foflils diffevered, taken
up into the Water, and there
fuftained together with Sea
Shells, and other animal and
vegetable Bodies: that at length
all thefe fubfided from the Wa-
ter, according to the Nature of
their Gravity; the heavieft Bo-
dies firft, chen thofe that were

VOL. L

Alfo in the Fields, Sand is

{fometimes

lighter ; but all that had the
fame Degree of Gravity fettled
down at the fame Time; fo
that thofe Shells, or other Bo-
dies, that were of the fame {pe-
cific Gravity with Clay, Chalk,
Sand, &'¢. funk down together
with them, and fo were in-
clofed in the Strata of Chalk,
Clay, Sand, or Stone, which
their Particles formed; that at
the general Subfidence, Metals
and Minerals, as well thofe
which were amaffed in:o Lumps
as thofe which continued afun-
der, and in fingle Corpufcles,
funk down to the Bottom along
with Sand, Coal, Marble, &e.
and fo were lodged with the
Strata which the Sand, &Je.
conltituted. That all the metal-
lic and mineral Master which

H is
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fometimes mixed with Clay or Lime, and fome-
times with Salt, &F¢. Not long fince at Amflerdam,

when the Earth was digged up to the Depth of’

two hundred thirty two Feet to make a Well,
thefe kinds of Earth were gradually difcovered.
Firft feven Foot of Garden Mould, then nine
Foot of black combuftible Earth, which is called
Peat, (not like that they properly call Dutch Turf)
then nine Foot of foft Clay, then eight Foot of
Sand and four of common Earth, then ten Foot of
Clay, and again four of common Farth, next that
ten Foot of fuch Sand as the Foundations of the
Houfes in Amflerdam are laid in, then two Foot
of Clay, next four Foot of white Gravel, then
five Foot of dry Earth, and one Foot of Mud,
again fourteen Foot of Sand, then three Foot of
fandy Clay or Mire, afterwards five Foot of Sand
mixed with Clay, and next four Foot of Sand
‘mixed with little Sea-Shells, then there was a
‘Stratum of Clay one hundred and two Foot deep,
and laftly thirty one Foot of Gravel, where the
Shaft was finifhed.

-isinow found in the Fiffures,
or perpendicular Intervals of the
Strata, was originally lodged in

+Aingle Particles among the Sand,
&s. having been detached.and

.drawn thence by little and little
by the Water, which continual-
ly pervades the Strata; and
that Trees, which are found in

-great Plenty in Mofles, Fens,
or Bogs,were depofited thereby
the Deluge; fo that the prefent

Barth was formed ‘out of this

romifcuous mixed Mals of

Sand, Earth, Shells, and Me-
tals, and of broken and difloca-

ted Strata, fome elevated and
others deprefled, by which
Means all the Inequalities of
the Globe, Fiffures, Grotto®s,
Mountains, Vallies, Iflands,

‘the Chanel of the Sea, and all

others, werc formed, and that
the whole Terraqueous Globe
{with all it’s Materials) was, at
the Time of the Deluge, put
nearly inte the Condition that
we at this Day behold it. See
Wadwaid's  Effay, or Phil-
Jophical Tranfactions No 217.
2 1135.

- PRO-
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"PROPOSITION VIII

Tbe Cavities of the Earth, and the external and in=
ternal Difpofition, or Situation of i’s Parts; are
not perpeinally the fame, but different at differcnt
Times.

THE Sea not only makes many Devaftations
and Changes in the Parts of the Earth, by fome
of it’s Paflages being ftopped, and others more
opened ; but alfo that fpirituous and fulphureous.
Subftance which here and there lies hid in the in-
terior Parts, when it begins to heat and evapo-
rate, impetuoufly fhakes the exterior Parts of the
Earth, raifing them up, as is ufual in Earthquakes,
And it is probable the like Eruétations may af-
ten happen in the more interior Parts of the Farth ;
which for the moft part we have no Notion of.

W E fhall treat of the mutual Changes of Land
and Water in Chapter 18. hereafter.

The Terraqueous Globe is divided into

Earth whofe { covered with Water, or raifed a-
Surface is ) bove the Waters ; and into /¥ ater.

THE Superficies of that Part of the Earth
which appeareth above the Waters, is, by the In-
terflux of the Sea thys divided.

I. INT O large Continents, or gréat Iflaads,
which we fuppofe to be four,
‘ { North by
1 the Hyperbo-
1 rean Frozen
and Tariaric
s | Ocean. -
H 2 1. The

.
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r C{per_/amfa dor, or Malaccain India,
Ol C”;Zl’jcii;n?r Futland, contiguous to
Corea contiguous to Tartary.
|
!

* California, Yucatan, the Cherfonefus

long of which
there are ma-

of Romania.
Tonia[as Smyrna) Cnidusand Myndus.

[ Italy,Greece, and proper Achaia,
Spain, Afia minor, and Arabia.

Others  which | Norway, with Sweden,and Lap-

are almoft like land.

Peninfula’s, which§ Patagon near the Streights of

are —_— Magellan and New Guinea.

Indoftan, Cochinchina, New Bri-
tain, Monopatapa, &c.

III. INTO Iflands of which there are three
Clafles, viz,

i Britain Luconia]

1. [Ele- | * Fapan g{f;{:fﬂff ar
ven] very 4 Iceland * Nova Zembla
large ones I James Ifland] Newfoundland]

i S California.
Sicily Fava :
2. [Eleven] Ireland Celebes Friefland
of a middle I e, Ceylon
Size Ypamoia " Mindanao.,

Cuba Sardinia

F' Gilolo, Amboina, Timor, among the
l Indians Ilands
3. [Nine] § Corfica, Majorca, Cyprus, Negropont,
lefler ones 9 _in the Mediterrancan
Zealandin Denmark, and Famaica in
the Gulf of Mexico.
* See the Notes upon thefe Words in the next Chapter.
. H3 Very
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f 1, The moft remarkable Soljtary -
oncS‘ are Rbades, Malta,
meIer)c’melsml:)yf Lemnos, S Helena, St Thomas,
which we ’rec-< Madera, &ec.,
2. The naqted Clufters of Iflands
kon o ‘ which lie near one another in
| great Numbers are

The Canary Iflands The Molucca and Ban-

The Azores dana Iflands.
Cape Verd Iflands The Pbilippine Hlands
The Antillis The Ladrone Iflands

‘The Maldivia Iland Thofé in the £gean Sea
The Comoro Iflands The Britannic 10lands
The Nands of Solomon.

1V. Ifbmus’s or narrow Necks of Land,

That of Suez, bytween Africa and Afia.

That of Corinth, Joining the Morea to Achaia,

That of Panama, in America, longer than any of the
reft.

That between Futland and Holftein,

That joining Malacea to India.

SECT,



Cuar. 8  of Univerfal Geography. 103

SECT. I

In which the Conftitution of the Earth, or the
dry Part of the Terraqueous Globe, is explai-
ned, in four Chapters.

CHAP VIIL

Of the natural Divifion of the Earth into Parts by the
circumfluent Ocean.

H AT we fhall exhibit in this Chapter, con»
cerning the Divifion of the Farth, and that
in Chap. xv. about the Diftribution of the Sea, will
be of great ufe to young Students, for underftand-
ing, and remembring the Boundsand Situation of
the feveral Countries on the Earth’s Superficies :
wherefore thefe two Chapters ought to be read
throughout with great Attention, and compared
with Maps, or the artificial terreftrial Globe. We
faid before, in the preceding Chapter, that the
Terraqueous Globe, as to it’s conftituent Parts,
may be beft divided into a Body of a firm Con-
fiftence as Earth, and a fluid matter as Water ; to
which may be added the Atmofphere as a circums-
ambient Fluid or Covering,.

IN the firft Place, we fhall treat of the Earth,
or that Part of the Globe which hath Confi-
ftence, y

Hg4 PRO-



T S = S O S

104 The Abfolute Part Secr. 11,

PROPOSITION 1.

Part of the Earth is covered with Water, and Part:
of it is raifed above the Superficies of the Water,
and furrounded thereby.

T HE Truth of this Propofition is manifeft from
Experience. Neverthelefs there are fome Places
which are now and then covered with Water, and
at other Times dry and confpicuous, as the Iflands
near Norway, Scotland, and other Countrics, to
which may be added Sand-beds or Shelves, and Sea-
thores ; but becaufe thefe are fo fmall in compa-
rifon of the reft, we fhall take no notice of them
at prefent.  Nor fhall we trouble our felves here
with difputing whether the greater Part of the
Superficies of the Globe be taken up by Land
or Water, but leave it to be difcuffed in Chap.
xviii. and confider here only the apparent Parts of
the Earth which we call Iflands, g

PROPOSITION 11

Tbe Parts of the Earth, which are raifed above
the Waters, are not always joined togetber by one
continued Sugerficies, but often [eparated one from
another, and formed into Iflands by the Interflux of
the Sea.

THESE may be diftributed into five Claffes,
viz, Plats of Land or Iflands, that are great, and
Continents thatare greateft ; fome fmall, and others
that are fmalleft; and laftly fome of a middle
Size. ;

W E fhall treat of the Origin, and Caufe of thefe
Iftands in the proper Place, Chap. xviii,

THQO



CxH avr. 8..  of Univerfal Geography. 105

THO all the feparate and apparent Parts of
the Earth ought to be called Iflands, becaufe an
Ifland is nothing but a Part of the dry Land every
where environed with Water ; yet, in the common
Way of {peaking, this Word is feldom ufed to ex-
prefs thefe farge Traéts of Land whofe Boundaries
by the main Ocean, (by reafon of their vaft Ex-
tent,) are not fo perceptible. Such as thofe are
frequently called the Terra firma, or great Conti-
nents, which peculiar name they ought to be di-
ftinguithed by on account of their Magnitude, in
refpect of the reft of the Iflands, which are very
{mall in comparifon of them. Therefore we fhall,
in what follows, call them the Terra firma or great
Continents. But the word Continent is frequently
ufed to exprefs feveral Parts of the Terra firma as
well as the whole. And fometimes it is taken
ftrictly for a Part of the Earth, on no fide conti-
guous to the Sea: Or ina large Senfe for a Country
bounded by the Sea on one fide, and on the other
joined to a large Trac of the Terra firma. It is
alfo often taken in general for a Part of the Earth
joined to another, whether by a large or a narrow
Tract of Land. In thefe Senfes the Word Continent
differs from that in which it is frequently ufed to
exprefs large Iflands.

PROPOSITION IIL

Thefe large Tratis of Land, Continents or Terra fir-
ma, (which you will pleafe to call them) are accoun-
ted four in Number,

1. THE old World., 2. The new World, or
America, 3. The Northern Continent, or Terra

Aréitica. 4. The Southern Conmtinent, or Terra
Auftralis, 2

1. THE
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1. THE Old World (being the moft famous of
the four, which we inhabit, and which was only
known to the Ancients) is divided, by the Sea
inte two Parts, which are only joined one to a-
nother by a fmall neck of Land, whereof one is -
Africa ; while Europe and Afia jointly make the
other. It is thus environed by the Ocean. .

O N the North by the Iey or North Sea, the
White Sea, and the Tartaric Ocean.

ON the Eaft by the Great South Sea and Pa-
¢ific Ocean.

ON the South by the Indian Sea, the Southern
and Athiopic Ocean.

ON the Wett by the Atantic Sea,

T HE aforefaid Divifion of this Continent is
made by the Mediterranean, and Arabian Guipb or
Red Sea. The Diftance of thefe two Bays, or the
Breadth of the intervening Tract of Land being
about 40 German Miles; fo that Africa would
have been an entire Zerra firma, and numbred a-
mong the Continents, but for this fmall I#bmus.

T H E Old World is not far diftant from America
in the Eaft about the [ fuppofed ] Streights of Anian
[or Uries, ] if there be fuch ; but the leaft [known)
Diftance of Europe from America is between Nor-
way and Newfoundland. 1

T HE Diftance between the Old World, and
the Arétic Continent is fhorteft about the [ Icy Sea] 5
alfo the Old World is not far diftant from the South
Continent about New Guinea. :

2. THE New World, or America, is thus encom-
pafied by the Ocean.

ON the North we are in Doubt whether there
be Sea or Land beyond the Streights of Davis.

ON the Eaft it is bounded by the Atlantic
Ocean,. !
O N the South by the Magellanic Streights.

2
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ON the Weflt by the Pacific Ocean, /

THE New World is alfo nearly divided into
two Iflands at Panama and Nombre de Dios, where
the Atlantic and Pacific Ocean are hindred from
meeting by a very fmall Ridge of Land.

AMERIC A is not far diftant from the Old
World about the Streights of Anian [or the Sea of
Fapan] 5 and not far again from the Arétic Continent
at Davis’s Streights, and feparated from the South
Continent only by the Streights [of la Maire] and
the Magellanic Sea.

THE Arétic and Antariic Continents are every
where environed with Sea, the former [asis fuppo/-
ed] with the North Sea at the Streights of Davis,
[Uries or) Anian, [and the Ity Sea] 5 the later with the
South Sea, Pacific and Indian Qcean, and the Streights
[of la Maire].

3. THE Aré&ic Continent is not far diftant from
the Old World [at the Icy Seal, nor from America at
Dawis’s Streights 5 but it is {feparated from the South
Continent by a vaft Interval.

4. THE Antarétic Continent is not far removed
from the old World at the Peninfula of New Guinea,
and feparated from America by the Streights of Ma-
gellan [and la Maire].

BU T we havenot been able to find for certain
whether the Old World, America, and the Nortbhern
Continent, be each of them encompafled with Sea,
and feparated one from another ; tho’ it be very
probable that they are, by reafon of the feveral
Bays and Entrances of Streights that run in from
the Ocean to the Landward. Only the Southern
Continent hath been actually failed round, and
therefore is certainly known to be environed on
all fides with Sea, and therefore feparated from
the reft, But this has not yet been done by Lhc
» other
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other Parts; for men have not failed about the
Old World much further then Streights of Wai-
gats, tho’ the whole Weftern, Southern, and Ori-
ental Shores have been vifited, and there is but a
fmall Part of the North [ Eaff] Coaft that remains
to be difcovered (a). America alfo hath been failed

(a) All the Attempts made
by the Europeans to difcover a
Nurth-Eafi-Paffzge to the Ori-
ental Countries have been hi-
therto unfuccefsful. The Rea-
fon was formerly thought in a
great meafure owing to the
Difcoverers not fteering their
Courfe near enough the North
Pole; being either mifled by an
Opinion, that that Part of the
Sca which lies betwixt Nova
Zembla and the Continent of
Tartary had been paffable; or
that they might have coafted it
along the North of Nowa Zembla
and Tartary, till they had enter-
ed the Streights of Je/%, which
could never be effeted by Rea-
fon that moft of thefe northern
Coafts are frozen up many
Leagues from the Shore, efpe-
cially in the Winter, tho’ in the
open Sea it is not fo, even
under the Pole itlelf; unlefs,
for Example, upon the Approach
of the Summer when the Froft
breaketh,and the Ice, whichwas
congealed near go or 50 Leagues
from the Shore, goes off from
the Land and floats up and
down in the Sea ; whereby fe-
veral have been forced to quit
their Defign and ftand back for
their own Country. See Pbilo/.
Tranf. No. 118. Pag. 417. Big

round

lateft Adventurer who attempt-
ed the North-Eaft Paffage, in
the year 1676, fteered direétly
NE from the North Cape of
Norway, in order to fall in
between Greenland and Nova
Zembla ; but he could find no
Sea or Inlet between thofe
Countries ; on the contrary, he
obferved the Jce to adhere im-
movably to the Coaft of Nowa
Zembla, and that all the Englifb
and Dutch Pilots had been mif-
taken in their Conjetures of an
open Sea thereabouts, for he
could pafs no further this Way
than to the 76 Degr. of Lati-
tude, on account of the Ice,
which muft have then taken up
fome Centuries to thaw, He
concludes therefore that Grees-
land and Nova Zembla muft be
the fame Continent, by Reafon
there was no Current found
there, but only a fmall Tide
which rifes about eight Foot,
and ebbs back again.  And ifit -
thould be admitted, #0 the con-
trary, that the Continent of 4fia
and Armerica are feparated by the
Ocean, yet we may now reft
fatisfied that the Difficulties to
be met with in a North-Eaft
Paffage are not to be furmount-
ed, and poflibly will never be
attempted again. Sa/mon’s Pre-

with this laft notion our Coun- fent State of all Nations. Vol.

try-man Capt. Jobn ewd, the

6. Pag. 380. ;
[ I forbear
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round except 2 Part of the Northern Shores, on
account of the Uncertainty of the Streights and
other Difficultics. ~ This thercfore is the Situation
of the four Continents,

PROPOSITION 1V,

To enumerate the great Iflands difperfed over the Sur-
Sace of the Terraqueous Globe : viz.

1. BRIT AIN, comprehending England and
Scotland, is fuppofed to be the greateft of thofe com-
monly called Iflands (thofe in the preceding Pro-
pofition excepted). It lies betwixt Europe and A-
wmerica, near France and Ilanders. It is furrounded
by the Ailantic Ocean, and it’s Form is oblong,.

2. ¥ AP AN, inMaps and Globes isreprefented
of a lefs Magnitude than it ought to be ; for they
that have been there affirm it to be larger, or at
leaft no lefs, than Britain (b). It lies eaftward of

Afia not far from China.

Itis furrounded by the

Pacific Ocean, and is of a curve Figure.
3. LUCO NI A4, which is alfo called, from it’s
Metropolis, Manilba, is the Principal of the Pbilip-

{1 forbear to enlarge uponan
Account given us lately, as ad-
vices from Mufeomy, of an Ex-
pedition entered upon, under
the Commandof one Capt. Ber-
ring, to find out this North Eaft-
Pafage, whole Voyage is now
faid to be Printing at Mofrow ;
in which he affirms, that there
is a free and open Sea to about
the North-Eaft Point of 7artary,
and believes it to be likewife
open to the Sea of China, or, as
fome Geographers call it, the
Sea of Fapan.]

_ (&) Whether Fapar be an
“ Ifland, or annexed to the Land

of Yeffs, the Inhabitants of
both Countries doubt; becaufe
vaft and inacceffable Mountains
interpofe which hinder the
Communication. Neither doth
itas yet clearly appear, whe-
ther this Land of Feflo is a
Part of Tartary, or whether it
is by an Arm of the Sea divid-
ed from it.  The Chinefe affirm
that Zartary runs 300 China
Leagues beyond their famous
Wall; fo thatif we follow them
the Country. of e/, and alfo
Japan, may feem not tobe
Iflands but annexed to Tartary.
Pbilof. Tranf: Ne 118.

pines,
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pines, which are the furtheft, of the Oriental Iflands,
on the Borders of Afia. Some will have it to be
larger than Britain 3 but they who have been there
fay it is fomething lefs. It is encompafled by the
[great South Sea,] and is of a curved oblong Figure,
with many Inlets and Windings.

4. MAD AG ASC AR, or the Ifland of St
Laurence, lies on the eaftern Shore of Africa, not
far from the Streights of [Babelmandel or] the Red
Sea. It is environed by the Indian Ocean (all the
Sea between Africa and India being now called by
that Name). It’s Form is oblong,

5. SUMATR 4, thought by fome Geogra-
phers to be the Taprobana of the. Ancients, lies near
the Borders of 4fiz among the [Sunda Iflands] not
far from the Peninfula of Malacca (¢). 1t ftretches
toa great Length, and is furrounded by the Judian
Ocean.

6. BORNEO is {ituated in the Indian Sea not
far from Sumatra : i’s Form is almoft round. There
is a great Difference among Authors about it’s Ex-
tent ; fome make it’s Circumference to be about
2100 Miles, and will have it to be the greateft
among the Indian Iflands: others but about 300.

7. {CEL A ND, Part of which is fituated in
the Temperate, and Part in the Frigid Zone, be-
twixt Groenland, and Norway, is encompafied by
the Northern Ocean, and it’s Form is'oblong,

8. NEWFOUNDLAND is an Ifland adjacentto
Canada, in North America. It is fomething larger
than it is thewed in our common Maps. Itisen-
vironed by the Nortbern Ocean, and receiveth the
Sea in at a great many Creeks,

(e) Not Sumatra but Ceylon called by the Indians Tenerafin,
isthought, by allmodern Geo- i. e. 4 Land of Delights, as
graphers, to be the 7aprobape it was reprefented by the
of the Ancients. Anditisflill Ancients.

9. [FAMESs
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9. [FAMESs or Cumberland’s Ifland] lies in the
Nortbern Qeean near the Arétic Continent, between

Davis’s and Hudforn’s Streights.

I have not found

it in any Map before that of Viftherus, printed in

1594
10,

Itis a large Ifland of an oval Figure,
NOVA Zembla is fituated between the Ariic

Continent and the Land of the Samoieds and [Offiacs].
It is bounded on the North by the Ity and [ Mufeo-
vian] Sea, and feparated from Europe at the Land
of the Samoieds by the Streights of Waygats (d). 1t’s

Form is oval,

11. CALIFOR NI Amay be added to thefe
if it be an Ifland, and not a Part of America (e).
The Dutch found in a Spanifb Ship a large Geogra-
pbical Map, in which California was reprefented as
an Ifland not contiguous to America, but furrounded

with the Sea.

(d) Mr Witfen tells us, in
Philof. ‘Tnmﬁ: No 101, Pag. 3.
¢¢ That he had received out of
¢ Mufeovy, a new Map of Nova
Zembla and Waygats, as it
¢ had been difcovered by the
¢¢ exprefs Order of the Czar;
by which it appears, that

¢ Nova Zembla is not an Iland,

% as hitherto believed, andthat

¢ the Mare Glaciale is not a
© % Seabut a Bay”. Tho' Mr

Witfen himfelf feems to be of

a contrary Opinion afterwards,

in another Tranfaition N° 193.

Pag. 494. where he fays. < [

s¢ formerly thought Niwa
¢ Zembla a Continent; but I
¢« have fince been better in-
«-formed. Therefore fince no
¢¢ Ships have failed beyond it,
it may be both joioed to the
« Continent, and extended to
# the Pole, forought we can
_difcover".

&

“«

&

(¢) Gemelli tells us, that «
Provincial at Manilha, in the
year 1697. ¢« Thought Cali-
“ fornia a Part of the Conti-
¢ nent; becaufe fome Fathers
¢ of the Society having gone
¢« to the Mouth of the Streights
which it 60 Leagues over,
and run many Leagues upit,
¢ found at laft that therc was
‘< but very little Water in the
Chanel, and could go no
farther 5 by which he guef-
“ fed, that long Bay had no
“ Communication with the
Northern Sea to make Ca-
¢ Jifornia an I8and”. Colles.
Voyages and Gravels. Vel 4.
Pag. 420. Father Eufebius
Francis Kino isalfo of the fame
Opinion, as is underftood from
his Map communicated to the
Raoyal Saciety, Anno 1708. Ne-
verthelefs it is generally repre-
fented in our Mapsasan Hland.

PROPO-

€

(13

[

€«

€«
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PROPOSITION V.

To enumerate the Iflands of a-middle Size fcattered
over the Surface of the Globe : viz.

1. F AV A4, one of the Sunda Iflands berwixt Afia
and New Holland, is replenifhed with every Thing
fit for human Life, and is a perfect earthly Para-
dife. It is furrounded by the India Ocean; and
it’s Form is oblong,

2. CUB A, oncofthe Antilles, berwixt Florida
and New Spain, isencompafled by the Atlantic Ocean
at the Entrance into the Gulph of Mexico. It’s Form
is oblong,

3. HISPANIOL A lies to the South of Cuba,
and is almoft as large. It is furrounded by the
North, or Atlantic, Sea, where it flows into the
Gulph of Mexico. It is of an oval Figure, with fe-
veral Notches in it.

4. IRELAND licth near Britain, towards Ame-
rica. It is environed by the North Sea; and it’s
Form is oval.

5. CANDIA in the Mediterranean, near Greece,
is of an oblong Figure,

6. SICILY lies in the Mediterranean, near Italy,
Ie’s Form is [ fomewbat Triangular.]

7. CEYLON, near the furtheft Promontory of
Cormandel in Indiay is furrounded by the Indian
Ocean, and is of a round Figure.  Barrius will
have this to be the Taprobana of the Ancients.

8. MINDANAO, one of the Philippine Iflands
in the Pacific Ocean, is of an oval Figure, e

9. SARDINIA lies in the Mediterranean, It’s

Form is oblong,.

10. CELEBES, an Iland not far from Borneo,
is encompafled by the Indian Occan and is of an

11. FRIES-
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11, FRIESLAND, not far from lceland, may
alfo be refg;r(:d to this Clafs.

PROPOSITION VI

Do enumerate the finall Lflands in the Glabe’s Superficics :
viz.

1. GILOLO, one of the [Molucca Iflands] is
furrounded with the [great South-Sea] and fhaped
like a Horfe-Shoe.

2. AMBOINA, not far from Gilolo in the fame
Ocean; is of an oblong Figure.

3. TIMOR, " an Ifland adjoining to [ Arnbems
Land in] the Continent ; it is one of the [Sunda
Iflands] and i’s Form is round.

4. FAMAICA, one of the [Antills] in the
Gulph of Mexico, is of an oblong Figure.

5. ZELAND, an Ifland .in Denmark between
Futland and Gotland. It is furrounded by the
North-Sea, as it Rows into the" Baltic, and is of
a round Figure. i
. 6. NEGROPONT, near Greece in the [ Ar-
chipelago], is of an oblong Figure.

7. MAJORCA, in the Mediterranean, near
Spain, [is of a quadrangular Figure]. :

8. CORSICA," [near- Sardinia] in the Mediter-
ranean, - [is of an oval Figure]., . -

9. CYPRUS, not far from the Jeffer Afia in the
Mediterranean, is alfo of an oyval Figure,

10. ISABELL 4, onc of Solomer’s Iflands, in
the Pacific ' Octan, - {

T HERE aré feveral other Iflands that might
be referred to this Clafs, but we fhall confider
them among; the following.  * :

R O, e A v o
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PROPOSITION VIL

There are almoft an inmumerable Multitude of very
little Iflands difperfed over the Surface of the
Gloke 5 among which thefe following deferve a par-
ticular Confideration. 1. Tbe celebrated Solitary
ones. 2. Thofe that are collefted into Clufters, and

for their Affinity to one another, included under one
Narme.

T HE moft noted Solitary Iflands are, Thofe
in the Mediterranean 3 viz. Rbodes, Malta, Yvica,
Minorca, Scio, Cephalonia, &c.

T HOSE in the Atlantic Ocean between Africa
and Brafil, St Helena, well known to Mariners,
Afcenfion Ifle, St Thomas’s Ifle, lying in the Equator,

MADER A which lies off the Streights of
Gibraltar, towards America.

ZOCOTORA lying before the [Streights of Ba-
belmandel].

GOTLAND lying in the Baltic.

PARADON, fuppofed by the Portuguefe Sai-
lors (as Linfchoten relates) to lie about a hundred
‘Miles Weft of the Canaries, hath this peculiar Pro-
perty, that it is fometimes perceptable, but for the
‘moft part invifible ; fo that feveral Geographers
difpute it’s Exiftence. They tell us it’s Fields are
green and fertile, and that ‘the Inhabitants are
Chriftians, but they know not from what Nation
‘they are defcended, or what Language they ufe.
The Spaniards once made a Voyage from the Ca-
naries to feek it, but could never find it: There-
fore fome have thought it to bé an Illufion, or
Apparition; others will have it to be feen only
fome certain Days of the Year, and at other
Times to be covered with a Cloud. The whole
Story feems to me fabulous and foolith.

FLOAT-
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FLOATING Iflands ought alfo to be rec
koned among thefe; for which fee Chaprer xviii.

PROPOSITION VIIL

To enumerate the Clufters of Hands in the feveral
Pars of the Globe, ‘

WE generally call thefe Clufiers of Iflands, having
no better Name to exprefs them by, fuch as: -

1. THE Canarics, formerly “called the For-
tunate Iflands, which lie in the Atlantic Oceam, near
the Weftern Shore of Africa, over againft Mount
Atilas. They are [Sever] in Number, not reckon-
ing the Salvages.

2. THE Azores, or Flandrian Iflands, betwixt
Europe and America, inthe Weftern Ocean ;5 they
are accounted Nine in Number. 3

3. THE Iflands of Cape Verd, or the Hefpe-
perides of the Ancients, lie in the Atlantic Ocean,
near the Weftern Shore of Africz, over againft
Cape Verd. Thefe are Ten in Number.

4. T HE Maldivia Hands lie iti the Indian Ocean
not far from the Coaft of Malabar in India, and ex-
tend North-Weft from the fecond Degree of South
Latitude, to the [eventh Degree of North Latitude,
Their Number is very uncertain, [onie reckoning theh
one Thoufand, and others twelve Thoufand. ~Narriw
Chanels, which feem to be worn by the Curtents,
[eparate them one from another, of which fome  ave
not a Stone’s-caft over. e

5. [THE Antilles comprebending) 1. THé Lttcaios
or Babama Iflands, fituated between Cape Florida
and Cuba, are remarkable in being ohe’ of ther
(viz. St Salvador) the firft Land feen by Columbus,
the firft of the Europeans that difcovered America.
The Chief of them is Lucayo, from whence the
reft are named [being of the larger fort, about feven

2 n
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in Numper). 2. [The Virgin:Caribee, or Leeward
Iflands) between  Hifpaniola and the Old. World,

3. [The Stotovento and Bermundas 1flands] to which
are referred all thofe in the Gulph of Mexico.

6. THE [Comoro and Admzmlty Iflands] lie be-
tween Madagafear- and Africa.

7. THE Molucco. [and Sundal I/lamz’s are many
in Number, of which five are particularly called
[Spice Iftands]. They are furrounded by the Indian
Sea. .

8. THE. [ald and new] szlzppme Ifands near
the remote Parts of Afia, are almoft innumerable.

9. THE Banda Iflands, and others bctw1xt Fa-
va and [Timor]. ;. -

10. THE ./Egean ]]lamis, or thofe i in the Arcbzr

elago.
? 11. THE _“fapan Tflands.
- 12. [PRINCE William’s Iflands] or thofe of So-
loman in the Pacific Ocean.
. THE Ladrone Iflands, 1 the famc Ocean.

14 THE Brzlg/lr Lflands, or thofe about Eng~
Tand and Scotland.

15.. THE. Iftands of Terra del Fﬂega, between
the Streights of Magellan and thofe of la Maire.

TO thefe may be referred fuch Iflands as are
found in large Rivers, as thofe in the Nile in Afri-
¢a, the Wolga, St Laurence in Canada, and in other
Rivers: Alfo thofe obferved in Lakesor Moraﬁ‘es,
fuch as are in the Morafs of Lambre in Africa, and
in the Lakes of South dmerica.

WE do not ‘hete reckon thofe Iﬂands that i m
great Numbers are_ftretched alono the .Shores of
_{ome Counties, -as Norway, Cbma, Brafil, Davis’s
S/retgbt:, &ec, g .

. "‘.4- 1 ‘ ‘ ’PR'O-
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" "PROPOSITION IX.

Befides thefe Iflands there are other Partsof the Earth,
whofe Surfaces are different in Shape or Figure 3
Juch as Peninfulas’s and Ifthmufies.

A Peninfula, called by the Greeks Cherfonéfus, is
a Part of the Earth joined to another by a narrow
Neck of Land, and on every Side elfe encompaf-
fed with the Sea. That narrow Tract or ftrait Paf
fage, whereby one Country hath communication
with another by Land, is called an [#bmus. We
mutt alfo here obferve thofe Parts of the Earth that
are ftretched out - into the Sea, but are joined by a
larger Tra&t to the main Land, for fuch extended
Parts form a Species of Peninfula’s, and may in fome
fenfe be fo called.

SU CH are Ilaly, Spain, part of England, Greece
and proper Achaia, Afia minor, Nortway with Swe-
denand Lapland, Indoftan, New Guinea in the South
Continent, [ New Holland] New Britain, and [New
Scotland] in America, Cambodia, Palagon, the ex-
tream Parts of Africa, &c.

PROPOSITION X,
To enumerata the Peninfula’s,

THESE Pemnfula s are oblong, viz.

1. CHERSONES A & or, or Mala:m, contigu-
ous to India.”

2. CIMBRIC A, or Futland, contiguous to
Holfiein,

3.CALIFORNIA, on the Weftern Shore
of North America, is thought, by fome, to be a Penin-
Julas put commonly reprefented in our Maps as an

IHfland,
I3 4. TUCATAN
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4. YUCATAN, intheBay of Mexico, contigu-
ous to New Spain.

5. THE Cherfonefus of Romania, near the Hel-
lefpont, '

" 6. CORE A, was formerly thought to be an
Ifland, and not a Peninfula. In fome Maps I have
feen it joined to Tartary, and in others furrounded
with the Sea. Neverthelefs, the lateft Obfervations
make ita Peninfulay but even now it is not fettled
among Geographers.

7. TO thefe may be added the three {mall ones
of lonia in leffer Afia{or Smyrna), Melaffo, and Hali-
carnaffus.

THESE Six Peninfula’s are roundith, wiz.

1. AFRICA, a great Part of the old World,
furrounded by the Mediterranean, Atlantic, Athio-
picy, Indian, and Red Sea. It is joined to Afia by
a narrow Neck of Land near £gyp?.

2. 3. NORTH and South America viz. Mexico and
Peru, They are joined together by the Streights
of Panama.

4. PELOPONNESUS, now called the Morea,
a Part of Greece,

5. TAURICA Cherfonefus, now called [Crim
Tartary]in the Black Sea, near the Streights of Caffa.

6, CAMBAYA, or Guzarat, in India.

PROPOSITION XI,

There are as many Ithmus’s as Peninfula’s. Thofe of
maft note are,

1. THAT of Suez, whichjoins Africa to Afia.

2. THAT of Corinth, which joins the [ Morea
2o Achaia.]

3. THAT of Panama, which joins North Ame-
rica to South America.

4. THAT joining Malacca to India. And,

5. THAT joining [Crim to Precop Tartary.}

i CHAP,
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Of Mountains in general,

ANY Things occur worthy of particular

Notice, in explaining the Nature of Moun-

tains, and therefore they are copioufly handled by

Geographical Writers, ¢/pecially the Computation of

their Altitudes, becaufe they feem to many to make
againft the Earth’s Rotundity,

PROPOSITION 1,

A Mountain is an élevated Part of the dry Land, over-
topping the adjacent Country 3 and a Hill or Cliff
is a fmall kind of Mountain. A Promontory, isa
Mountain firetching itfelf into the Sea, and Rocks
are Stones raifed above the Sea or Land, in the
Form of Mountains,

‘We muft know that all the Parts of the FEarth
which appear plain, are not exaltly of the fame
Altitude, but commonly elevated towards the In-
land Parts, and depreffed towards the Sea Shores,
as is manifeft from the Origin and Courfe of Ri-
vers; for that Part towards which they flow, isal-
ways more deprefled than that where they Spring 3
and Fountains feldom are increafed into Rivers,
unlefs they take their Origin from Mediterranean
or inland Countries : which fhews, that thofe Coun-
tries are more elevated than the Maritime Parts,
So Bobemia is known to be higher than Holftein, be-

| ) caufe
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caufe the River Elbe rifes in the former, and falls
into the later. Alfo from the Danube, the Wefer,,
the Rbine, and the Mofelle, we perceive the greater:
Altitude of thofe inland Countries, from whence
they flow. For this reafon, Switzerland and the
Country of the Grifons, are accounted the higheft
Lands in Exrope; becaufe the Rbine, the Danube,
and the Rbone, derive their fource from them.
Moreover, the inland Countries are elevated above
the maritime Parts, according to the different De-
clivity and Rapidity of the Rivers,

HERE follow fome Problems, by which we
may forma Judgment upon the controverfial Wri-
tings handed down to us, about the different Alti-
tudes of Mountains.

PRQPOSITION 1I.
To take the Height of a Mountain by Altimetry,

T HIS is performed the fame Way as we
take the Height of a Tower, provided the very
Top of the Mountain be perceptible by any
Mark. :

LET AB (Fiz. 12.) be the Altitude of a
Mountain, A the Foot of it, B the Mark feen at
the Top. Take the Line FC at a convenient
Diftance, fo that neither of the Angles AFC or
A CF may be very acute, but nearly equal. Let
the Angles BFC and BCF be obferved ; and
the Sum of their Degrees being taken from 180
the Remainder will give the Angle CBF (a).
Then let CF the Diftance of the two Stations be
accurately meafured ; which done, fay, as the Sine
of the Angle FBC, to the Sine of the Angle
CFB: (orof FCB: if you would-find FB) fo

“« (a) By drticle 14.  of Chap. ii. abeve,
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is FC ‘to BC the Diftance “of the* Top of the
Mountain from C.  Then [with a Telefeope fixed
to a Quadrant or otherwife] take the‘Angle BCA,
and you will have alfo the Angle A BC, becaufe
the Triangle CAB is reGtangular *.

THEREFORE in the Triangle ABC, As
the Radius 10000000, is to the Sine of the Angle
BCA : {o is the Diftance BC, to the perpendicular
Altitude of the Mountain AB.

FOR Example. Let us fuppofe that Xenagoras,
the Son of Eumelus, ufed fome fuch Method as
this to find the Height of the Mountain Olympus,
which he is faid to have meafured exaétly, Where-
fore if he found the Angle BFC 84 degr. 18 min.
and the Angle BCF 85 degr. 34 min. then was
CBF 10 degr. 8 min. And fuppofe, by meafuring,
or fome other Method, he found FC 1200 Grecian
Feet, or 2 Furlongs. Therefore as the Sine of
the Angle CBF 10 dggr. 8 min. 17594 is to the
Sine of the Angle BCF 85 degr. 34 min. 99701+
fo is CF 1200 Feet to BF 6800 Feet, the Diftance
from the Top. Likewife the Angle BFA being
found, by fome Infirument then in Ufe to be 63 degr.
30 min. by faying, in the Triangle FAB, As
Rad. 100000 to the Sine of the Angle BFA 89500 :
fois FB 6800 to AB 6096 Feet, the Altitude
of Mount Olympus. But 600 Feet make a Grecian
Furlong ; therefore dividing 6096 by 600, the
Quotient, 10 Furlongs 96 Feet, is the Height of
Mount Olympus in Grecian Meafure, as Xenagoras
found it. Note, Each of thefe Furlongs is about
s of a German Mile.

ARISTOTLE and feveral others affirm, that
this Mountain, Olympus, is fo high, that there is
no Rain, nor the leaft Motion of Air upon the
Top of it ; which he, and the Ancients underftood

* By Artice 14 of Chap. §i. abive. 2
- from
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from their finding the Draughts of Letters made
in Athes, which had been regularly fcattered, to
remain entire and frefh as they were at firft, with-
out being either confufed or defaced in many
Years ; therefore they fuppofed it to be raifed a-
bove the fecond Region of the Air.

THERE is alfo another Method of taking
the Altitude of Mountains, by two Stations in the
fame Plane, with the perpendicular Height of
the Mountain ; but this is fubject to Error becaufe

of the fmall Difference of the Angles ().

(4) Thereisa very pleafant
and expeditious Method of tak-
ing the Height of Mountains by
the Barometer, thas: It is to
be obferved how many Inches
or Parts of Inches the Quick-
filver is deprefled at the Top of
the Mountain, we have a mind
to meafure, below the Altitude
it hath acquired, at the fame
Time, at the Bottom, or Su-
perficies of the Sea; from
whence the true Height of the
Mountain is found by an efta-
blithed Proportion. This Pro-
portion may be known by the
Table we have added below o
Chap. xix. Prop. 7. Alfo, by
this Table, the Height of the
Quickfilver at the Surface of the
Sea may be feund, by obferving
it's Height at any Place, whofe
Altitndeabovethe Sea isknown.
Bat this is to be obferved, that
the Altitudes found this way
will be more accurate, the near-
er the Height of the Quickfil-
ver isto 28 Frencs Inches or
to 2914 Englifb.

Furin's Appendix.

This way of teking the
Height of Mountains, 1s very

ALSQO

expeditious and pleafant, as
Dr Furin faith, and with due
care may be very ufeful to fe-
veral purpofes; particularly in
meafuring the Height of Iflands
above the Sea, by two Obfer-
vers, with well adjufted Baro-
meters; and at the fame Inftant
of time, obferving the Baro-
metrical Heights, by the Sea-
fide, and on the higheft Part
of the [fland. So alfo it may
ferve to give an Eftimate of the
Height of a Fountain, or Ri-
ver, that we would have con-
veyed to fome Miles Diftance.
But in all thofe Experiments, it
is neceflary that the Barometer
(as I faid) fhould be well ad-
jufted, and (if two Obfervers)
that the Obfervations fhould be
made at the fametime, to pre-
vent errors that may arife from
errors in the Barometer, or
from the Alteration of the
Weight of the Atmofpberes
which fometimes changes in
the very time of Obfervation,

if we are not fpeedy therein.
For the Difcovery of a Moun-
tain’s, or any other, Height, Dr
Halley (from  Barometrical
Obferva.
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A L SO having the Height of a Tower given,
and it’s Diftance from the Mountain, we may
more accurately find the Height. of the Mountain
itfelf 5 thus, fuppofe F to be a Tower 300 Foot
high, and from it's Top, or fome convenient
Place, let BFP be obferved to be 83 degr. 30 min,
then will BP be found to be 5796 Feet, to which
the Height of the Tower is to be added: P A.

PROPOSITION IIL

The perfpicuous Altitude of a Mountain being given, to
find what Diftance we are from it 5 by a Quadrant
[Theodolite] or any other Surveying Infirument,
for taking Heights or Angles.,

LET the Height of the Mountain A B be
known beforehand, by the Obfervations of others,
to be 10 Grecian Furlongs g6 Feet, or 6096 Feet.
And let the Place of Obfervation be at ¥; (Fig.
13.) the Diftance FA is fuppofed to be required.
Let the Angle BFA by a Quadrant or {Tbesdolite]
be found 63 degr. 30 min. Then in the right-
angled Triangle B AF, where three Things are

iven, it will be as the Radius 100000 is to the
angent of the Angle ABF 26 degr. 30 min. 49858 :
fois AB 6096 to AF 3040 Feet, or 5 Furlongs

QObfervations on Snowdem-Hill)
concludes, that the Quickfilver
defcends a Tenth of an Inch,
every 30 Yardsof Afcent. And
Dr Derbam (by good Obferva-
tions on the Monument in Lon-
don) reckons 82 Feet for every
tenth of an Inch. Vid. Low-
thory's Abridg. Vol. 2. p. 13,
&c. But by very nice Obfer-
vations he aftepwapds made

with excellent Inftruments at
divers Altitudes in §¢ Paul's
Dome, and whenthe Barometer
was at a different Height, he
found, at near go Feet, the
Quickfilver funk %, and at
fomewhat lesthan double, and
treble that Height, & and /s,
according to Dr Halley’s Table,
ibid. p. 16, and Mr Caffini’s
referred to in this Notz (4.)

40 Feet
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40 Feet, the Diftance required between the Place
of Obfervarion and the Mountain.: . .

THERE are fome Inftruments by which you
may perform this, without making ufe of the
Canon of Sines; &cinas  is'apparent from their De-
feription, but the Refult is this way lefs accurate,
for Want of Exaénefs in the Lines of Propor-
tion.

Note. In both thefe Problems we have taken
the Diftance F A for a right Line, becaufe of
the fmall Difference between it and a Curve ;
but fhall confider it as Part of the Periphery of
the Farth in the following Methods.

PROPOSITION 1V.

Having the Diftance between a Mountain and the
Place where i’s Top may be firft feen, given: to
find Geographically the Height of the Mountain.

LET us take, for Example, the prodigious
high Mountain in the Ifland of Teneriff, one of the
Canaries, commonly  called the Pike of Teneriff.
Let AFC. (Fig. 14.) whofe Center is R, be the
Periphery of the Earth, or the Meridian of the
Mountain, and let AB be the Mountain itfelf.
Draw from B the right Line BF a Tangent to the
Periphery, and F will be the firft or laft Point
from which the Top of the Mountain can be feen.
(Then Draw R F.) Mariners affirm, that they firft
difcover the Top of this Mountain when they are
4 Degr. of the Meridian diftant from it (and they
need not be ata lofs for finding the Diftance from
any Mountain in Degrees when they are failing
under the fame Meridian it is in). Therefore, fup-
pofing their Relation to be true, ‘and the firft
vifual Ray BF to come.in a dire&t Line, from
the Top B, let us endeavour to find out the Alti-

‘ 2 tude
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tude of the Mountain; - Inthe Triangle BRF there
are three Things known. 1. RF the Semidiame-
ter of the Earth. - 2. The Right-angle BFR. And
3. Becaufe the Arch F.A is 4 Degr. the Angle
BR Fisalfo 4 Degr. Therefore fay, As the Ra=
dius (100000000) 1s to the Secant of the Angle
BRF 4 Degr. (10024419) fo is RF (3440 Italian
Miles or 860 German Mifes) to RB (3448 Iialian
Miles or 860 German Miles) ; fubfiralt RA (3440
or 860) and there will remain BA (8 Zzalian Miles,
or 2 German Miles, for the Height of the Moun-
tain. [which is extraordinary, and even above the
Computations of the Antients]. Therefore we muft
know that there: are two Things affumed as Truths
which are a&ually falfe. 1. It is fuppofed that the
Ray of Light which firft ftrikes the Eye, comes
from B in a right Line, when it is-known on the
contrary to be curved, or refratted, by Reafon of
the Denfity of the Atmofphere. For a Righe
Line cannot be: drawn from the Top B to E
(F A being 4 Degr.) without pafling thro” a Part
of the Earth, and therefore the Toop B cannot be
feen in a right Line from the Place F, but by
the bowed Ray 'BTF, being the firft of the
refracted Raysthat can- touch: F: - From® whence
we may reafonably infer, that this Refraction caufes
the Mountain to be difcovered fooner by 1 Degr.
(or 15 German Miles) than if there had:béen no Re-
fraction atall 3-{o that fuppofing A ¥ but 3. Degr
the Height of the Mountain will be fonrdd but 40
Furlongs, or 5 Jtalian Miles... 2.-It-ist0 be con-
fidered, that Sailors! allow themfelvesa Liberty of
{peaking largely, elpecially about:their Diftances3
if therefore, . ini Confideration ‘of this;>wé. dedul
half 2. Degr..more, and fuppofe the Top frft feén
at23 Degt. or 38 <German: Miles'equal ¢o-F A3
then will the Alkitude of the Mountain A-fB 'b'ccl

A ; ound
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found by the former Calculation to be a Mile,
or thereabouts.

I F a Mountain be firft'feen at 2 Degr. diftance,
(fetting afide the Refraction) it will be found 2 Italian
Miles high ; butif at 1 Degr. or 15 German Miles,
it will be half an Jtalian Mile, or 5 Furlongs high,

To this Purpofe is caleulated the following Table,

sle]s [a]s]e) o]

& o

If the Altitude of

a Mountain be

,Ger.
SMil.

Thenit will be feen
at the Diftance of

BUT thefe are all to be underftood without
Refraction, whereby the apparent Height and
Diftance is generally increafed, as may be feen
by the Figure ; where the refracted Ray T F being
produced to N, gives the apparent Altitude N A.

PROPOSITION V.

Having the Altitude of a Mountain given, to find
Geograpbically it’s Diftance from the Place, whence
it may be firft feen..

T HIS is but the converfe of the laft Propofi-
tion, and may be had from the foregoing Table :
but Calculation will give a more accurate Solution.

L E T therefore A B be the Height of a Moun-
tain given, and fuppofe it to be firft feen at F, to
find the Diftance A F. (Fig. 14.) In the right an-
gled Triangle BFR, the Angle F is a right An-
gle, and the two Sides FR, RB are given, the
former being the Semidiameter of the Earth, and
the later the fame added to A B, which fuppofe
half a German Mile; fothat RF or RA beigg

86a
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860 Miles, BR will be 8603, ~ Therefore fay, as
R B 8604 isto FR 860: {o is the Radius 10000000
to the Sine of the Angle R BF 9994186, 88 dggr.
2 min. 40 fec. Wherefore BRF or the Arch AF
will be 1. degr. 57 min. 20. fec. which being turned
into German Miles make 293, the Diftance from
whence a Mountain whofe Altitude is half a Mile,
may be firft feen without any Refraction, upon
which Account we may add 8 Miles, fo that it may
be attually feen 373 Miles off. ‘But the Refraction
varies according to the different Altitude of the Sun,
or the different Denfity of the Air, when the Sun,
is below the Horizon ; as we fhall thew more at
large, when we come to treat of the Atmofphere ;
and in the third Part of this Book, where we fhall
Difcourfe of the vifible Horizon,

PROPOSITION VL

The Length of the Shadow of a Mountain, and the
Altitude of the Sun at the [ame Time, being given,
to find the Altitude of the Mountain,

W E propofe this Problem more for the Anti-
quity and Elegancy of it, than for any Accurac
we believe to be in the Method. Plutarch ang
Pliny have writ, that Mount Atboes, ‘on the Mace-
donian Shore, is fo high as that it overfhadoweth
the Ifle of Lemnos, [now called Stalimene] as far as the
Market-placeof the City of Myrrbina [or Lemnos],
when the Sun is in the Summer Solftice ; where the
ancient Inhabitants for the Curiofity of the Appear-
ance erected a Brazen Calf, at the termination of
the Shadow, as is teftified by the old Greek Mo-
noftich, which may be thus Englifbed,

2

Mount
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Mount. Atho’s Shadow covers balf .
The Bulk of Temno’s moltes Calf- Qg

128

“PLINY writes, that the Diftance between
Atbos and the Ifle of Lemnos, was accounted 87000
Paces, or 87, Jtalian Miles, but neither he nor any
othér Author have determined ‘the Altitude “of the
Sun, at the Time of this Shadow ; tho’ it is pro-
bable, it was projected upon the Town of Myrrbing
when Mount Aibos, a little béfore Sun-fet, began
to intercept their View of the ‘Sun-Beams 3 the
Sun being then in the fame vertical Circle,” which
paffeth ‘over Athosand Myrrbina (becaufe Athos is
fituated weftward of Myrrbina).” "We may fup-
pofe the Sui to have. been almoft in the very Ho-
rizon of Myrrhina F O, and fo the Ray OF, paf-
fing the Top of thé Mountain, to haveé projeéted
the Shadow AF, (Fig. 15). Here OFis a Tan-
gent to the Periphery, and from having the Angle
FBR given, and alfo FR, (or FA inthe Trian;
gle, BAT taken as a right Line) BA will ‘be
found to be 8 Furlongs, or'1 ltalian Mile for the
Height of the Mountain. But becaufe in this Pofi-
tion. of the Sun, the Shadow would be infinitely
continued, and therefore it’s Extent could not be
obferved ; ‘and as the, Interpofition of the Houfes
in the Town, would alfo intercept the neighbonr-
ing Rays, to thofe that bounded the Shadow ; there-
fore, we muft allow the Sun to have been elevated
at leaft 2 Degr. above the Horizon of Myrrbina;

1) ASws xaaly

‘Anuriag Bobs. -
1o Mr8almon looks uponthis to
beasvery ridicolous. Affertion,
aind tells us that there never was
2 Shadow difcernableat y0'Mhiles
Diftance from the Hill that made
it-.. Byt in Oppofition to this,
Mr Edens fays, that he aGtually

o mAtugd
YCS - Temeriff uponthe:Sea reaching

faw the Shadow of the Pite'of

over the Ifland Gomera, and the
Shadow of the upper Part, giz.
of the Sugarlaf to be imprinted
like'another Pike in - the Sky it
{elf. See Salmon’s Prefent State
of all Nat. Vol. 5. Pag. 396. and
Philef Tranf.N°345.Pag.317.

For
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For Example, to S fothat SF O may be 2 Degr.
and S F a Ray of the Sun paffing the Vertex of the
Mountain T, and terminating the Shadow in F.

THEREFORE in the oblique angled Tri-
angle RFT, the Angle TFR 92 Degr. and
FRT 1 degr. 6 min, (i. ¢. the Diftance F A 87 Ita-
lian Miles, turned into Degr.) hence F T R 86 degr,
54 min. and alfo the Semidiameter FR, 860 Ger-
man Miles, beingall given; the Side T R may be
found by this Proportion. ~ As the Sine of the An-
gle F'T R 86 degr. 54 min. is to the Sine of the An-
gle TFR 92degr. fois FR 860, toRT 861 Ger-
man Miles. So that AT, the Altitude of Mount
Athos, is 1 German Mile, -or 32 Furlongs, which
is too much; for the Grecians account it not above
11 Furlongs

I F we affume the Altitude of the Sun to be but
one Degr. the Altitude of the Mountain will be
found but 20 Furlongs.

BUT Piiny, I fuppofe, has given us too large
a Diftance betwixt Athos and Myrrbina, which may
perhaps be a Reafon, that too greata Height arifes
from this Calculation : and in moft of our modern
Maps of Greece, the Diftance F A feems to be but
about 55 Italian Miles ; wherefore the Angle FRT
will be but about 55 min. So that fuppofing the
Sun’s Altitude to be 1 degr. 30 min. the Angle TFR
will be g1 degr. 30 min. and F T R 87 degr. 35 min.
Therefore in the Triangle FRT, as the Sine ofthe
Angle FRT 87 degr. -35 min. is to the Sine of the
Angle TFR g1 degr. 30 min, fo is FR 860 toRT,

OR in the Triangle TFA right angled at A,
TFA will be x degr. 30 min. and FA, fuppofed
a right Line, 55 Miles, from whence the Height
T A will be found by this Proportion, Asthe Ra-
dius is to the Tangent of the Angle TFA, 1 degr.
30 min, {0 is FA 55 Milesto' AT, the Alitude of
the Mountain.

VOL. L X TO
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T O this Place belongs the Solution of this Pro~
blem, wiz. Having the difference of Time be-
tween the Sun’s rifing (or fetting) on the Top of a
Mountain, and it’s firft Appearance to (or Occul-
tation from) an Obferver at the Bottom, to find,
if required, the Height of the Mountain ; and con-
verfly, having the Height of the Mountain, to find
this difference of Time. Ariffotle and Pliny, have,
by this Method of Calculation, fuppofed fome
Mountains to be of incredible Altitudes, as ap-
pears from their Writings. However, fince the
Solution of thefe Problems depends upon another,
which we have referred to the fecond Part of this
Work, we fhall refer them to Chapter xxx.

PROPOSITION VII

The bigheft Mountains bave no fenfible Proportion to
tbe Semidiameter of the Earth 5 or fo little, that
their Altitude no more affects it’s Rotundity, than a

_fpeck or particle-of Duft upon the Surface of the
artificial Globe does it’s - Rotundity.

-~'WE have fhewed, that the Mountain in the
Ifland of Tencriff, called tbe Pike, is at moft no
higher than a German Mile, or a German Mile and
a half; and we are aflured, that there are but few
Mouritains in the World higher than that: There-
fore; fince the Earth’s Semidiameter is 860 fuch
Miles, the Altitude of this high Mountain is to the
Earth’s: Semidiameter as 1 to 8§60, But few Moun-
tains are of this Height, moft of them not exceed-
ing & quarter of a, Mile; wherefore they img-more
obftruct. ;the Earth’s, fpherical Figure, than the
fmall inequality obferved in- Globes turned drtifi-
cially, does their Rotundity 5 and Nature hath not

1 : oidi yet

ek s
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yet been able to produce a Body of an exa& Geo:
metrical Roundnefs (d).

PROPOSITION VIII.
To explain the Origin of Mountains,

T HIS is a great Queftion with fome Philofo-
phers, but others think it fuperfluous, and not fit
to be enquired into 5 becaufe they fuppofe Mouns<
tains to have had a Being ever {ince the Creation;
Neverthelefs Hiftory acquaints us, that not a few
Mountains have been undermined by interior
Ruins, and funk down into fubterrancous Chafms
and Receptacles, or wafted by fome other Means 3
fo that fince we can perceive a natural Decay and
Corruption of them, we may judge they do not
proceed from a fupernatural Origin. Moreover,
that feveral Mountains were raifed fucceffively, and
at feveral T'imes, is apparent from the Quantities of
Sea-fhells that are found in fome of them, as in thofe
of Gelderland, &c. Such Mountains as thefe feem
to be generated by a rapid Wind, carrying Sand
and Gravel by Degrees into the form of the Moun-
tain, which is afterwards foaked and made folid by
the Rain, This is to be underftood in little Moun-
tains, as to the very large ones it is probable, they

(dy Tho’ the Body of the
Moon be three times as little as
the Earth, and the Protuberan-
ces or Mountains upon her Sur-
face, three Timesas high as the
higheftupon the Earth’sSurface;
yet when fhe isat thé full, and
obferved with the naked Eye,
we cannot perceive .that thefe
vaft Mountains in the leaft ob-
firudt, or deface her apparent
Rotundity. On the contrary,

K2

. when fhe isviewed thro’a gooé

Telefcope, we can fee the out-
ward Edge of her Disk notched
and made rugged, by the Tops of
the Mountains rifing far above
the other Parts of the Surface ;
which need not {feem ftrange,
when the beft polifhed Globe
that ever was made, being
viewed thro’ a good Microfr
cope, is found notto be free
from fuch Rugofities. | -

e are
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are of the fame Age and Origin with the Farth it-
fclf. They that argue more Theologically, fup-
pofe the Globe of the Earth to have been at firft
created perfectly round, and with a foft Surface,
without any eminent Parts or Mountains, without
any Fiffures or Grottos; and afterwards, when
G OD commanded the Waters to be gathered together
in one Place, then there were Chanels made to
receive the Waters, and the Earth that was remov-
ed out of thefe Chanels, was converted into Moun-
tains. Butwe leave it to them to prove, whether
the Mountains be fo many, and fo large, astofill
all the Chanels of the Sea (e).
PROPOSITION IX.

To explain the Caufes, why Rain, Mifts, and Snows,
are frequent upon the Tops of the Mountains 5 when
in the neighbouring Vallies, the Air is ferenc and
calm without any fuch Meteors.

W E are informed by thofe, that have travelled
over the Mountains of 4fia, Peru, and other Coun-
tries,

{¢) ¢ Dr Woodward, in his

¢ Effay towards a Natural Hi-
¢ ftory of the Earth, propofes

them all, and conftituted a
fluid Sphere environing the

whole Globe. That after

-

to prove, that the Strata at
firft, whether of $tone, of
Chalk, of Coal, of Earth, or
whatever other Matter they
confifted of, (lying each up-
on other) were all originally
parallel: that they were plain,
even, and regular; and the
Surface of the Earth like-
wife even and fpherical : that
they were continuous, and
not interrupted or broken:
and that the whole Mafs of
the Water lay “then above
3

L ra W A AN AN A AR A

fome Time the Strata were
broken on all fides of the
Globe : that they were dif-
located and their Situation
varied, being elevated in
fome Places, and deprefled
in others. That the Inequa-
lities and Irregularities of the
Terreftrial Globe, were cauf-
ed by this Means : date their
Original from this Difrup-
tion, and are entirely owing
unto it. ‘That the more
cuiinent Parts of the Earth,

Mountains
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tries, that while they were on their Tops, they
were frequently attacked with Showers of Rain,
Snow, and thick Fogs ; but defcending thence in-
to the neighbouring Vallies, they obferved no fuch
Meteors, but enjoyed a ferene and pleafant Air.
We alfo obferve the fame in the Mountains of our
own Country.

SOME fay, the Caufe of this Ph@nomenon is
owing to an occult Power that Mountains have
of attracting Air, Clouds, and other Meteors ;
but fince they cannot explain this Power, they fay
nothing to the Purpofe (f). The following Ex-’
plication feems to me the moft rational, viz. That
Vapours and Exhalations being condenfed into
fmall Drops, in the middle Region of the Air, (into
which the Tops of feveral Mountains rife) begin to
defcend and fall upon the Tops of the fubjacent
Mountains which are nearer them than the Vallies,
and coming there firft to Ground, they leave their
Places in the Air, which are prefently taken up
by the fmall Drops that are next them 3 thefe be-
ing prefled and forced downwards by others, ei-
ther to avoid a Pacuum, or becaufe jt is the Na-

¢ Mountains and Rocks, are
only the Elevations of the
Strata; thefe wherever they
were folid, rearing againit
and fupporting each other in
the Pofturc wherein they
were put, by the burfting
or breaking up of the
Sphere of the Earth.'

Agitation, and, in fome mea-
fure, condenfed by Winds, or
other external Caufes, they ga-
ther themfevesinto Clouds and
Mifts, and by their own fpeci-
fic Gravity, fall downwards, till
they meet with fuch Air as is
heavy and able to fupport them,
with which they mix and fivim

P )

Wiodward's Effay. Pag, 9o,

1, 92.

1 ( f3 The Air in Vallies is
much heavier than the Vapours,
and therefore fitted to fupport
them better than that light Air
which is upon the Tops of high
Mountains. Therefore when the
Yapours ar¢ put into a violent

about, andare every way difper-
fed in it, whereby the Sky is
made ferene and clear: but if
they meet not with fuch Air,
or light upon the Top of a
Mountain before they come at
fuch Air, then they are formed
into Drops, and fall down to
the Ground.

K3 ture
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ture of Water to flow to the loweft Place, or to
that Place where the Flux was firft begun.

PROPOSITION X.

There bappen to Mountains, Ruins, Ruptures, Tranf-
pofitions, &c.

IT is but feldom fuch Accidents happen, yet
fome Inftances are found in Hiftory, ~Csecially of
Ruptures, whereof we fhall give fome Examples
in the following Chapter.

PROPOSITION XI.

Whether the Superficies of a Mountain be more ca-
pacious than the Plane whereon it flands ?

THAT itis larger is proved from Geometry :
But whether it can fupport a greater Number of
living Creatures, or produce a larger Quantity
of Corn is another Queftion; to which I anfwer
in the Affirmative. For tho’ every thing placed
upon the Surface of the Mountain, is fuppofed to
ftand perpendicular to the fubjacent Plane, yeé
there is a greater Quantity of Farch, and a larger
Superficies.
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CHAP X

Of the Difference of Mountains and their Ex-
tent, and particularly of Burning Mountains,

PROPOSITION 1,

Some Mountains are of fmall Extent, and others run
out to agreat Diftance,

HE latter Sort, called Ridges, or Chains of

Mountains, are found almoft in every Country
throughout the World ; and fuch might be account-
ed one continued Mountain, if it were not for fmall
Breaches or Paffages that fometimes intervene,
They are indifferently extended feveral Ways ;
fome from North to South, others from Eaft to
‘Weft, and fome to other Points collateral to the
four Cardinal ones.

THE moft celebrated Ridges of Mountains
are, :
1. THE Alps, which feparate Italy from the
neighbouring Provinces, extending themitlves over
vaft Tracts of Land, and ftretching out their
Arms, or Branches, into diftant Countries, viz,
thro’ France to Spain, where they are called the
Pyreneans 5 and thro’ Rbetia [i. e. the Country of
the Grifons] where they are called the Rbetian
Mountains 5 alfo thro’ Hungary, where they are
named the Hungarian Mountains ; and above Dal-
matia, where they reccive the Name of the Dal-
matian Mountains 3 from whence they are ftretch-

K4 ed
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ed thro® Macedonia into [ Romania], and even to the
Coaft of the Black-Sea. But becaufe there is in
Dalmatia a confiderable Space between the Alps
and the Dalmatian Mountains, the former is reck-
oned by fome to end here. Neverthelefs they fend
out one continued Ridge, which pafleth, with a
winding Courfe, in the Form of a Half-Moon,
thro’ the whole Length of Iraly, and divides it
into two Parts even to the Streights of [ Mefjina] 5
tho’ it does not run every where directly for-
ward in one Tra&, but here and there fends out
collateral Branches that run fideways from it.  Se-
veral of thefe Mountains are diftinguithed by par-
ticular Names, by Reafon of their Altitude, or
for fome other Caufe, as Monte Maffo, Gaurus,
Monte di Capua, the burning Mount Vefu-
vius, &c.

2. THE Ridge of Mountains in Peru [called
the Andes] is the longeft in the World. They run
in a continued Tra& about 800 German Miles,
(whereof 15 make a Degree) thro® all South Ame-
rica, from the Equator to the Streights of Ma-
gellan, and feparate the Kingdom of Peru, from
other Provinces. And fo high are the Tops of
thefe Mountains, that they are reported to tire the
Birds in their Flight over them; there being but
one only Paffage over them as yet difcovered,
and that very difficult. Many of them are covered
with perpetual Snow, as well in Summer as in
Winter. The Tops of others are hid in the
Clouds, and fome are raifed above the middle
Region of the Air. Several of the Spaniards, with
their Horfes, have fuddenly expired upon the
Tops of thefe Mountains, in their Paflage from
Nicaragua to Peru, and growing fHff with the
Cold, they, in a Moment, became immoveable
4s Statues. The Caufe of which feems to be
no other than the Want of fuch Air as was fit

for
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for Refpiration. There are alfo found among
this Ridge of Mountains {everal that are fulpbureous
and fmoaking.

3. THERE are many other Ridges of
Mountains between Pery and Brafil, which are
ftretched out thro’ unknown Countries as far as the
Streights of Magellan, where their Tops are cover-
ed with continual Snow, tho® they lic in the La-
titude of 52 Degrees.

4. TO thefe may be added the Ridges of
Mountains in Canada, and New England, whofe
Tops are alfo perpetually covered with Snow, tho®
they are not fo famous as the reft.

5. MOUNT Taurus, in Afia, was antiently
thought to make a Part of the largeft and nobleft
Ridge of Mountains in the World. It begins to
fhew itfelf in the Lefler Afia near [the Gulph of
Statalia], and runs from Weft to Eaft, under fe-
veral Names, thro’ divers large Kingdoms, and
Countries, even to India; whereby all Afia is di-
vided into two Parts, of which that on the North
Side is called Afia intra Taurum, and that on the
South, Afia extra Taurum. This Ridge is as it
were fenced on either Side with feveral others that
accompany it, among which the moft celebrated
are the Greater and Lefer Antitaurus, which fepa-
rate the Greater Armenia from the Leffer ; alfo
where Taurus itfelf paffes between Armenia and
Mefopotamia, it fends forth many Branches towards
the North and South.

6. THE Mountain Imaiis is extended North
and South, and alfo Eaft and Weft, in the Form of
a Crofs. The North Portion of it, is now called
Alkai : Tt is ftretched out fouthward as far as the
Borders of India, to the very Head of the River
Ganges, and is computed in Length about 400 Ger-
man Miles, It divides [ Afiatic Tartary] intotho

art§
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Parts, formerly called Scythia intra & extra -I.
matian.

7. THE Mountains of Caucafus are about so
Miles in Breadth, and extend themfelves length-
way from the Confines of the Cafpian-Sea towards
the Euxine-Sea. They area fure Sea-Mark to thofe
that fail in the Cafpian-Sea; to fteer their Courfe
by. An Arm of them reaches to Mount Ararat
in Armenia, upon which it is faid, in Sacred Scrip-
ture, the Ark of Noab refted ; and the Turks and
Perfians will have it to be preferved there to this
very Day. drarat is alfo not far .from Mount
Taurus, where all thefe Mountains are contiguous.
‘We fhall treat of the Height of Mount Caucafus
in Chapter xxx.

8. T HE long Range of Hills in China, which
comprehends the Damafian Mountains of the An-
tients towards the Weft, and the Ortorocoran to-
wards the North. This Range is compofed of a
vaft Number of Mountains, not altogether conti-
nued, but here and there affording a Paffage be-
tween them. The Mountains of Cambodia {feem al-
fo to be a Part of this Range.

. THE Mountains of Araliz are drawn out
in three Ranks, whereof the holy Mount Sinai is
a Part.

10. MOUNT Atlas, in Africa, is made famous
by the innumerable Fictions of the Greek Poets. It’s
Rife is near the weftern Shore of Africa, from
whence it ftrecches itfelf to the eaftward as far
as the Corifines of Egypt. Mot of the Rivers in
this Continent take their Rife from it; and tho’
it lie in the Torrid Zone it 1s cold and covered
with Snow in feveral Places,

11. THE Mountains of the Moon, near Monomo-
iapa in Africa, fendeth out feveral Branches, -which
furround almoft- all Monometapa, and are diftin-
guithed by divers Names, as Zeth, [Gibel, Caé’f,]

cl
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&c, There are almoft innumerable other Branches .
in Africa, feparated one from another only by nar- "
row Paflages, infomuch that they all feem to be
Parts of the {fame Range of Mountains,

" 12. T HE Ripbean Mountains, in Europe, run
from the White-Sea, or Mufcovian-Bay, to the
Mouth of the River Oby; from whence they are
called fometimes by that Name, The Mufcovites
call them WWeliki Kamenypoys, 1. €. the great fomy
Girdle 5 becaufe they fuppofe them to encompafs
the whole Earth. Near thefe there is another
Ridge of Mountains, which the Ruffians call Foe-
goria 3 they reach from the South Borders of Tar-
tary to the Northern Ocean. Several Rivers take
their Rife from them, viz. Witfagda, Neem, Wiffera,
and Petfiora. ‘Thefe are none of them well re-
prefented in Maps, and very often totally omit-
ted. Alfo between Ruffia and Siberia there are,
befides thefe, a triple Range of Mountains run-
ning from North to South. The firft of thefe the
Rujfians call Cofvinfcoy Camen, which is two Days
in paffing over. The next to this (fome Vallies
intervening) is called Cbhirginfcoy Camen, which is
alfo two Days Journey over. The third, being
higher than the reft, is named Podvinfcoy Camen,
and in feveral Places is all the Year round co-
vered with Snow and Fogs, fo that a Paffage is,
with great Difficulty, obtained in four Days.
The Town of Vergateria, in Siberia, is near this
Range. .

13. [THE Dofrine Hills,] which feparate Swe-
den from Norway, arife near the South Pro-
montory of Norway, and proceed in feveral
Ranges to the fartheft Part of Lapland, being al-
fo diftinguithed by feveral Names, as Fillefiel, Do-
Jrefiel, &c.

14. THE Hercynian Mountains in Germany
[now Ficchtclperg Mountains) furround Bobemia c,l

‘an
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and various Ways extend themfelves into divers
Countries where they have different Names, In
the Dukedom of Brunfwic they retain fomething
of their antient Name, being called Der Hark
Mount Brafterus isa Part of this Ridge.

PROPOSITION 1L

In moft Iflands, and Parts of the Continent that run
out into the Sea, the Ridges of Mountains are fo
Situated as to take their Courfe ibre® the middle of
them, and divide them into two Parts,

IN Scotland the Grampian Mountain (or Gran/-
bain as the Inhabitants call it) runs from Weft to
Eaft tho’ the middle of this Peninfula; and di-
vides it into two Parts, which very much differ
both in the Nature of the Soil, and the Inhabi-
tants. So in the Iflands of Sumatra, Borneo, Lu-
conia, Celebes, Cuba, Hifpaniola, &c. Chains of
Mountains are found which arife gradually to a
great Height, from the Sea-Shore to the Inland
Parts.

THUS the Mountain Gate, in India, begins
at the Extremity of Mount Caucafus, and reaches
to Cape Comorin 5 whereby the Peninfula of India
1s divided, from North to South, into two Parts,
whereof that Part which lies on this Side Gate,
towards the Wett, is called Malabar 3 and the other
beyond the Mountain towards the Eaft is called
Cormandel.  Part of the fame Ridge of Mountains
is alfo ftretched out into that Part of India which
is now called Bengal, and from thence thro’ Pegu,
Stam, to the extream Parts of Mualacca,

THERE isthe like Ridge of Mountains in
the Peninfula of Cambaya, and in the Ifland, or
Peninfula, of California 3 alfo in the procurrent
Parts of Africa, there is a Ridge which reaches

from
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from the Morafs of Zaire to the Cape of Good-Hope.
In Italy there are the Apeanine Mountains ; and
the like in Corea, &5c.

AS to the Origin of thefe Ridges, whether they
are of the fame Date with the Earth, or were af-
terwards generated from natural Caufes, is uicer-
tain (a).

PRO-

(a) € The learned Dr W5sod- ¢ His Intention, in the whole,
ward, in his Effay abovemen- ¢ is to acquaint us, that afl
tioned Page 280, proves, ¢ Land Creatures whatever,
that there were Riversaswell ¢ Both Men,  Quadrupeds,
as Sea in the Antediluvian ¢ Birds, and Infeéls, perithed,
Earth, from the great quan- ¢ and were deftroyed by the
tities of River-Shellsthat were ¢ Water ; Noab, only excepted,
then brought forth,and leftin- ¢ and they that were with
clofed among others in the ¢ bim in theark. And at the
Strata of Stone, &fc. And ¢ fame Time to let us fee the
if there were Rivers, there ¢ Truth and Probability of the
muft needs alfo have been ¢ Thing: to convince us there
Mountains ; for they willnot ¢ was no Way for any one to
flow unlefsupon a Declivity, ¢ efcape, and particularly that
and their Sources be raifed a- ¢ none could fave themfelves
bove the Earth’s ordinary Sur- ¢ by climbing upto the Tops of
face, fo that they may run ¢ the Mountainsthatthenwere,
upon a Defcent.  Mofes alfo, ¢ he affures us that they, even
treating upon the Deluge, ¢ the higheft of them, were all
faith in Ger. vii. 19. &% ¢ covered and buried under
And the waters prevailed ex- ¢ Water. Now to fay that
ceedingly upon the earths and ¢ there was then no Mountains
all the bigh bills that were ¢ and that this is meant of
under the whole beaven svere ¢ Mountains that were not for-
covered.  Fifteen cubits up- * med 'till afterwards, makes it
ward, did the waters prevail; ¢ not intelligible, and indeed
and the mountains sere coper- ¢ hardly  common  Senfe”
ed. And all flefp died : = Thus far Dr Weodward. But
all in whofe mofirils was the at the univerfal Deluge, the
breath of life. Here he Mountains in general werede-
plainly makes thefe Antedilu- faced, levelled, and diffolved, as
vian Mountains the Standards it were, and promifcuouily mix-
and Meafures of the Rife of ed with the Waters, whichran-
the Water; whichthey could facked and tore up their very
never have been, had theynot  Foundations, fo as tomake one
been flanding when it did fo common confufed Mafs. There-:
rife and overpower the Earth.  fore thefc Mountains of our pre-

ent
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PROPOSITION 11l

To enumerate the Mountains famous for their Height,

1. THE Pike of Teneriff, which the Inhabitants
call Pico de Terraira, is accounted the higheft
Mountain in the World; and i’s Top is plainly
perceived at Sea 6o Miles before we come up
to it, as was faid in the preceding Chapter. There
is no afcending it but in the Months of Fuly and
Auguft, for at other Times it is covered with
Snow, tho’ there is never any feen in the reft of
the Ifland, or in the neighbouring Canaries. 1t's
Top doth plainly appear to be above the Clouds,
which are often {feen to furround the middle Part s
but becaufe it is ufually covered with Snow, it
is certainly, not elevated above the middle Region
of the Air. It requires three Days to afcend this
Mountain, whofe Zertex is not fharp-pointed but
plain; from whence, on a clear Day, one may
fee diftinétly the reft of the Canaries, tho’ fome of
théem are fifty Miles remote from it. In the two
Months abovemention’d great Quantities of f{ul-
phureous Stones are dug out of the Side of this
Mountain, and carried into Spain.  Scaliger writes,
that this Mountain continually vomited out burn-

fent Earth, are not the fame
with the Antediluvian Moun-
tains, but were formed at the
Deluge, out of the confufed
Heaps of feveral forts of Mat-.
ter, which (when the Caufe of:
the general Devaftation ceafed)
began to curdle as it were, and
{ettle in innumerable Formsand
Shapes; fome extending them-
{elvesinto long Ridges, others
into round and rugged Shapes;

juft as the fubfiding Waters
happened to dath out, or pilé
up, their Particles, by wathing
and hollowing their Sides, or
carrying the loofe and unfet-
tled Earth, towards the Draing
and Sluices which were natu<
rally formed to carry the Wa-
ter downward to the Ocean.
How the Antedilavian Moun-
tains were formed fee Chapter
vii. Note (7) above.

g
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lng Coals formerly (5). Iam ignorant from what
Author he had it, and never found any fuch Thing
in thofe I have read.

2. IN one of the Azores, or weftern Iflands,
near the Ifland Fayal, there is found a Mountain
called the Pike of St George, from whence the Ifland
itfelf is called Pico. It is faid to be as high as the
Pike of Teneriff,; or fomething higher.

3. T H E Ridge of the Cordileras, or Andes, in
South- America, Wthh feparates Perz from other
Countries, is one of the vafteft and higheft Moun-
tains in the World. It isextended from che Streights
of Magellan to Panama.

4. /TN A, a Mountain in Sicily 5 when it caft-
eth forth Fire the Sparks are feen from the Ifland
of Malta, from whence it is fuppofed to be at leaft
a [German] Mile high ; but that this is a Decep-
tion of Sight we have fhewed in the preceding

Chapter.

5. HECLA a Mountain in Iceland..

6. PICO de Adam in the Ifland of Ceylon.

7. MOUNT Bruéterus and Abnobain Germany.

8. MOU N T Figengjamma in Fapan is thought
to reach.above the Clouds.

9. MOUNT Caucafus was thought o be of
an mcrcd.1b1e chght by the Anuents.

(é It, is wvery likely this
Mountain might burn former-
ly, for. there is a Crater, or
Tunnel, on the Top, that pro-
duceth a fort of fulphureous
Earth, which, being rolled-up
long-ways, and put to a Can-
dle, will burn like Brimftone;
and feveral Places upon the
Ledges of the Pike are even
now burning or fmoaking ; and
in fome Places, if you turn up

the Stoaes, you will find very

fine Brlm&one, ‘ot Sulphur,
fticking to them. ' Alfo at the
Bottom there are Stones which
thine, and look like Drofs that

« comes out-of a Smith’s Forge;

which, without Doubt, was
occafioned by the extream Heat
of the Place they. came from.
This is teftified by Mr Edens
who made a Journey thither in
the Year 1713, which fes in
Philsf. Tranf. No. 345. Page
317.

10, PELION
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10, PELION [now Petras] a Mountain in
Macedonia.  Pliny fays, that the Mathematician
Dicearchus Siculus meafured this Mountain by the
Command, and at the Expence, of fome Princes,
and found it to be 1250 Paces, that is 10 Fur-
longs, or % of a German Mile: and Geminus tells
us, that the fame Dicearchus found the Mountain
Cyllene to be of the fame Altitude.

11. MOUNT Aihos was thought by Mels
to be fo high as to rife above the higheft Clouds,
and therefore never to be rained upon. This O-
pinion had ir’s Rife from the Afhes which were
left upon the Altars, erected at the Top of it,
being not wathed away, but found upona Heap as
they had been left. It runs out witha long Ridge
into the Sea. Xerxes, when he made his Expedi-
tion to Greece, cut thro’ this Mountain in that
Place where it is joined to the Continent, and let
the Sea in at the Breach, whereby it was made
navigable.

12. MOUNT Olympus in lefler Afis, of which
we have treated in the preceding Chapter.

13. CASIUS [now Lifon] a Mountain in A4-
Sfia, which is faid by Pliny to the four Miles high.

14. MOUNT Hemus [now Balkan] is faid by
Martianus Capella to be fix Miles high.

15. THE Rock of Sifimethra, Strabo tells us,
was found to be fifteen Furlongs high ; and the
Rock Sodiane twice the Height.

16 MOUNT d4tlas in Africa, which we
fpoke of before. The Poets feigned it fo high,
that it fupported the Heavens upon it’s Shoulders 5
but Experience hath taught us that ir’s Height is
not fo very confiderable,

PRO-
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PROPOSITION 1V.
9o enumerale the remaining Differences of Mountains,

I N the former Propofitions we have explained
three Differences, viz.

1. SOME are extended in a long Traé, o-
thers are bounded with narrow Limits. :

2. SOME run thro’ the middle of Countries,
others are extended here and there in them.

3.SOME are of a remarkable Aliitude, o-
thers of a middle, and fome very low. To thefe
we may add,

4.SOME are fandy, others rocky, fome
chalky, and others of Clay, &e.

5.SOME produce Fountains and Heads of
Rivers, others are without them.

6. SOM E are adorned with Woods, others
are bare and deftitute of Trees,

7.SOME are burning and fmoking, others
without Fire or Smoke.

8. SOM E Mountains yicld Metals, as Gold,
Silver, Iron, {Jc. others produce no fort of
Metal,

9. SOM E are continually covered with Saow,
others have none in Summer.

PROPOSITION V,

To enymerate the burning Mountainss and fuch as caft
out Fire.

S U C H Mountains are called Pulcanos, a Name
firft ufed by the Portugueze Sailors, and now they
are commonly {o called.

1. T H E moft famous of thefe is Mount .£t#a,
(now szel) in Sicily, whofe Erupticns of Flame

VOL. i and
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and Smoke are difcovered at a great Diftance, by
thofe that fail on the Mediterranean, even as far as
the Harbour of Malta, which is 40 German Miles
from the Shore of Sicily. Tho’ Fire and Smoke
are continually vomited up by it, yet at fome
particular Times, it rages with greater Vio-
lence. In the Year 1536 it thook all Sicily, from
the firft to the twelfth of May: after that, there
was heard a moft horrible bellowing and crack-
ing, as if great Guns had been fired: then were
a great many Houfes overthrown throughout the
whole Ifland. 'When this Storm had continued a-
bout eleven Days, the¢ Ground opened in feveral
Places, and dreadful Gapings appeared here and
there, from which iffued forth Fire and Flame
with great Violence, which in four Days confumed
and burnt up all that were within five Leagues of
Atna. A little after, the Funnel, which is on the
Top of the Mountain, difgorged a great Quantity
of hot Embers and Afhes, for three whole Days
together, which were not only difperfed through-
out the whole Ifland, but alfo carried beyond Sea
to Jtaly 5 and feveral Ships that were failing to Ve-
nice, at 200 Leagues diftance fuffered Damage (¢).
Farellus hath given us an Hiftorical Account of the
Eruptions ofg this Mountain, and fays, that the
Bottom of it is 100 Leagues in Circuit.

2. HECLA, a Mountain in Iceland, rages fome-
times with as great Violence as Z#ua, and cafts out
great Stones. The imprifoned Fire often, by want-
ing Vent, caufes horrible Sounds, like Lamenta-
tions and Howlings,. which make fome credulous
People think it the Place of Hell, where the Souls
of the wicked are tormented.

(¢) Mr O/denberge hath alfo  na, which fee in Philof. Tranf.
given us an Hiftorical Account, No, 48. Pag. 967.

of the Eruptions of Mount £¢-
3.-VESUVIUS
2
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3. VESUVIUS (now Monte de Soma) in Cam-
pania, not far from the Town of Naples, tho’ it be
planted with moft fruitful Vines, and at other
Times yieldeth the beft Mufcadel Wine 5 yet it is
very often annoyed with violent Eruptions (4).

(4) That the Reader may
bave a better Hea of thefe burn-
ing Mountains, and their dread-
Jul Eraptions, 1 foall tranferibe
(from Philof. Tranf. No. 354.
Pag. 708.) an Extrall of a Let-
ter of Mr Edward Berkeley
from Naples, giving an Account
of the Eruptions of Fire and
Smoke, from Mount Vefuvius,
Communicated to the Royal So-
ciety 4y Dr John Arbuthnot,
M.D. and R. 8. 8. as follows:

¢ April v7. 1717. With much
¢ Difficulty Ireached the Top of
Pefuvius, in which I faw a vaft
Aperturefullof Smoke, which
hindred the feeing it’s Depth
and Figure. I heard within
that horrid Gulph certain odd
Sounds, which feemed to pro-
ceed from the Belly of the
Mountain ; a fort of Murmur-
ing, Sighing, Throbbing,
Churning, dathing (asit were)
of Waves, and between whiles
a Noife like that of Thunder
or Cannon, which was con-
Rantly attended with clatter-
ing, like that of Tiles falling
from the Tops of Houfes on
the Streets. Sometimes as the
Wind changed, the Smoke
grew thinner, difcovering a
very ruddy Flame, and the
Jaws of the Pan, or Crater,
ftreaked with red, and feveral
fhades of Yellow. After an
¢ Hour’s ftay, the Smoke being
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Dion

moved by thé Wind, gave
us fhort and partial Pro-
{peés of the great Hollow in
the flat Bottom, of which ‘I
could difcern two Furnaces, al«
moft contiguous; that on the
left, feeming about 3 Yards
in Diameter, glowed with red
Flame, and threw up red hot
Stones, with a hideous Noife,
which as they fell back caufed
the forementioned clattering.
May 8. In the Morning Ial
cended to the Top of Vefuzi-
us a fecond Time, and found
a different Face of Things.
The Smoke afcending up-
right, gave a full Profpec of
the Crater, which as I cou’d
judge, is about a Mile in
Circumference, and a hun-
dred Yards deep. A conical
Mount had been formed fince
my laft Vifit in the middle
of the Bottom. This Mount
I could fee was made of the
Stones thrown up and fallen
back again into the Crater.
In this new Hill remained
the two Mouths or Furnaces
already mentioned: that on
our left Hand was in the Zer-
tex of the Hill, which it had
formed round it, and raged
more violently than before,
throwing up every threc or
four Minutes, with a dread-
ful bellowing, a vaft Num-
ber of red hot $tones, fome-

L2 times
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Dion Caffius relates, that in the Reign of Vefpafian,
there was fuch a dreadful Eruption of impetuous
Flames; that great quantities of Afhes and {ulphu-
reous Smoke were carried not only to Rome by the
Wind, but alfo, beyond the Mediterranean, into

times, in Appearance, above
1000, and at leaft 300, Foot
higher than my Head as I
flood upon the Brink. But
there being little or no Wind,
they fell back perpendicular-
ly into the Crater, increafing
the conical Heap. The other
Mouth was Jower in the Side
of the fame new formed Hill,
I could difcern it to be filled
with red hot liquid Matter,
like that in the Furnace of'a
Glafs-houfe, which raged
and wrought, as the Waves
of the Sea, caufinga fhort a-
brapt Noife, like what may
be imagined to proceed from
a Sea of Quickfilver, dafhing
among uneven Rocks. Tlris
‘ftuff would fometimes fpew
over, and run down the con-
vex Side of the conical Hill,
and appearing at firft red hot,
it'¢hanged Colour, and hard-
‘ned as it cooled, thewing the
firft Rudiments of an Erup-
tion, or, if I may fo fay, an
Eruption in Miniature. Had
thé Wind driven in our Face,
we had been in no fmall
Dunger of Rtifling by the ful-
‘phurcous Smoke, or being
knocked, on the Head, by
fumps of molten - Minerals,
which we faw had fometimes
fallen on the Brink of the
Crater, upon thofe fhot from
the Gulph at the Bottom.

onaaln o o e m e R R e e m e e
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Africa,

¢ But as the Wind was favour-
able, I had an Opportunity
to furvey this odd Scene for
above an Hour and a half to-
gether; during which it was
very obfervable, that all the
Vollies of Smoke, Flame, and
burning Stones came only out
of the Hole to our left, while
the liquid ftuff’ in the other
Mouth wrought and over-
flowed, as hath been already
defcribed. Fume 5. After a
horrid Noife, the Mountain
was feen at Naples to fpew a
little out of the Crater. The
fame continued the 6th. The
7th. nothing was obferved
till within two Hours of
Night, when it began a hi-
deous bellowing, which con-
tinued all that Night, and
the next Day till Noon, cauf-
ing the Windows, and, as
fome affirm, the very Houfes
in Naples to fhake. From
that time it fpewed vaft
Quantities of molten Stuff to
the South, which ftreamed
¢ down the Side of the Moun-
¢ tain, like a Pot boiling over.
¢ This Evening I returned from
¢ a Voyage thro' Apulia, and
¢ was furprized, pafling by the
¢ North Side of the Mountain,
¢ to fee a great Quantity of
¢ ruddy Smokelie along a huge
¢ Traét of Sky over the River
¢ of molten Stuff, which was

itfelf
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Moreover, - Birds

were fuffocated in the Air, and fell down dead
upon the Ground, and Fifhes perithed in the
neighbouring Waters, which were made hot and
infeCted by it. There happened another Eruption

itfelf out of Sight. ‘The gth,
Vefuvius raged lefs violently ;
that Night we faw from Nz-
ples, a Column of Fire fhoot
between whiles out of it's
Summit. The 1oth, when
we thought all would have
been over, the Mountain
grew very outragious again,
roaring and groaning moft
dreadfully.  You cannot form
a jufter Idea of this Noifle, in
the violent Fits of it, than
by imagining a mix’d Sound
made up of the raging of a
Tempeft, the murmur of a
troubled Sea, and the roaring
of Thunder and Artillery,
confufed all together. It was
very terrible, as we heard it
in the further End of Naples,
at the Diftance of above 12
Miles. This maved my Cu-
riofity to approach the Moun-
tain. Three or four of us
got into a Boat, and were fet
athore at Torre del Greco, a
Town fituate at the Foot of
Vefuvius to the South Weft,
whence we rode four or five
Miles before we came to the
burning River, which was a-
bout Midnight. The roaring
of the Vuleans grew exceed-
ing loud and horrible as we
approached. I obferved a
mixture of Colours in the
Cloud over the Crater, green,
yellow, red, and blue; there
was likewife a ruddy difmal
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¢ Light in the Air over that
Tra& of Land, where the
burning River flowed ; Alhes
continually fhowercd .on us
all the Way from the Sea-
Coaft.  All which Circum-
ftances, fet off and augmen-
ted by the horror and filence
of the Night, made a Scene
the molt uncommon and a-
ftonithing [ ever faw ; which
grew ftill more extraordinary
as we came nearer the Stream.
Imagine a vaft Torrent of li-
quid Fire rolling from the
Top down the Side of the
Mountain, and with irrefifti-
ble Fury bearing down and
confuming Vines,. Olives,
Fig-trees, Houfes, ina word,
every Thing that ftood init’s
Way. The largelt Stream
feemed half a Mile broad at
leaft, and five Miles long. I
walked fo far before my Com-
panions up the Mountain, a-
long the Side of the River of
Fire, that I was obliged ro
retire in hafte, the fulphure-
ous Steam having furprized
me, and almoft taken away
my Breach. During our Re-
turn, which was about three
o'Clock in the Morning, we
conftantly heard the murmur
and groaning of the Moun-
tain, which between whiles
would burft out into louder
Peals, throwing up huge
¢ fpouts of Fire, and burning

L3 ¢ Stones,
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in Martial’s Time, which he elegantly defcribes
in one of his Epigrams, and laments the {ad Change
of the Mountain, which he faw firlt in it’s Ver-
dure, and immediately after black with Afhes and
Embers, 'When the Burning ceafed, the Rainand
Dew watered the Surface of the Mountain, and
made thefe fulphureous Afhes and Embers fruitful,
fo that they produced a large Increafe of excellent
Wine; but when the Mountain began to burn
again, and to difgorge Fire and Smoke afreth
(which fometimes happened within a few Years)
then were the neighbouring Fields burnt up, and
the High-ways made dangerous to Travellers.

4. A Mountain in Fava, not far from the Town
of Panacura, in the Year 1586, was fhattered to
Pieces by a violent Eruption of glowing Sulphur,
(tho it had never burnt before) whereby (as it was
reported) 10000 People perifhed in the underland
Fields : it threw up large Stones, and caft themas
faras Pancras, and continued for three Days ta
throw out fo much black Smoke, mixed with

clipfe. Horrid Bellowings,
this and the foregoing Day,
were heard at Naples, whi-
ther Part of the Athes alfo
reached. On the 13th, the
Wind changing, we faw a Pil-
lar of black Smoke fhoot up-
right to a prodigious Height.
The 15th in the Morning, the
Court and Walls of our Houfe
in Naples were covered with
Afhes.  In the Evening,
Flame appeared on the Moun-
tain thro’ the Cloud. The 1 7%h,
the Smoke appeared much di-
minifhed, fat and greafy. The
18'h, the whole Appearance
ended, the Mountain remain-
ing perfeély quiet without a-
ny vifible Smoke or Flame.’

Flame

Stones, which falling down
ag:in, re’embled the Stars in
our Rockets. Sometimes I
oblerved two, at others three,
diltin©t Columns of Flame,
and fomerimes one valt one,
that feemed to fill the whole
Crater. Thefe burning Co-
lunns, and the fiery Stones,
feemed to be fhot 1000 Foot
perperdicular above the Sum-
mit of the Puleans. The 1113
at Night, I obferved it from
a Terrafs at Nap/es, to throw
up inceffantly a vakt Body of
Fire and great Stones, to a
furprifing Height. The 12'%
in the Morning, it darkened
the Sun with Afhes and
Smoke, caufinga fort of E-
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Flame and hot Embers, that it darkened the Face
of the Sun, and made the Day appear as dark as
the Night.

5. MOUNT Gonnapi, in one of the Banda
Iflands, when it had burnt for 17 Years together,
in April 1586, broke out with a terrible bellowing
Noife, and difgorged fuch large Quantiries of great
Stones, and thick fulphureous burning Matter all
over the Sea and Land, that it threatned Deftru-
¢tion to all that were near it. Hot Afhesand Em-
bers were vomited out with fuch a Force, and in
fuch great %lantities, that they covered the great
Guns of the Dutch, which were planted upon the
‘Walls of their Citadel, and rendered them unfer-
viceable. Red hot Stones above a Span long,
were caft into the Sea, and fuch a Number of little
ones, that fmall Ships had fcarcely a free Paflage
out of the Harbour. The Water near the Shore
was heaved up, and feemed to boil for feveral
Hours, as if it had been fet over a Fire; and
feveral dead Fifhes were found floating upon the
Surface.

6. MOUNT Balaluanum in Sumatra, vomi-
teth Flame and Smoke as Z/na doth.

7. THE Ground in feveral Places in the M-
lucca flands belches out Fire with a raging Noifz ;
but none are fo terrible as the Spiracle in the
Ifland Ternata. The Mountain, which is fteep
and difficult to afcend, is covered towards the
Bottom with thick Woods, but the Top which is
elevated to the Clouds, is made bare and rugged
by the Fire, The Funnel is a vaft Hollow, which
goes fhelving down, and by Degrees becomes lefs
and lefs, likethe infide of an Amphitheatre; from
whence, in Spring and Harveft Time, or about
the Equinoxes, when fome particular Winds blow,
efpecially from the North, there are caft forth, with
a rumbling Noife, Flames mixed with black

) R Smcke,
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Smoks, and hot Embers ; whereby all the Places
far and near are ftrewed with Athes. 'The Inhabi-
tants vific it at fome certain Timesof the Year, to
gather Sulphur, tho’ in fome Places the Hill can-
not be afcended, but by Ropes faftned to Iron
Hooks.

8. There is an Ifland about 6o Leagues from
the Miuccas, (being one of thofe that belong to
the Msors) which is often all together fhaken with
Earthquakes and Eructations of Fire and Afhes in
abundance ; fo that whole Rocks and Mountains
are often made red hot by the Heat of the fubter-
raneous Fire, and burning Stones are blown up in-
to the Air, as large as the Trunks of Trees.
When there is a britker Wind than ordinary, fuch
Clouds of Atfhes are blown all over the Country,
that People labouring in the Fields are forced to
haften Home, half covered with them ; and
Boars, and other living Creatures, are found buried
in them, afier the Storm is over. Fifhes near the
S:a Shore are poifoned with the Afhes, and fo are
the Inhabicants if they tafte any of the Water
wherewith they are mixed. This difafterous black
and poifonous Fire breaketh out, from the Top of
a Mountzin, with a difmal rumbling Noife like
Thunder-claps, or the report of great Guns, and
b:'ingeth up with it abundance of Aihes, and burnt
Pumice Stones,

9. THERE is a Mountain in Fapan, which
continually vomiteth forth Flames ; where it is re-
ported the Devil thews himfelf, furrounded with
a bright Cloud, to fome particular Perfons after

they hwe, for Performance of their Vows, kept
themfelves lean for a long Time.

to. THERE are feveral other Vuleanos in
the Faran Iflands; about feventy Miles from Fi-
rands there is one, and in a fmall Ifland between
Tanaxima and the Scven Sifters (Illands fo named)

there
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there is another, which now and then is obferved
to burn, and at other Times to fmoke.

11. N EAR the Cape Spiritu Sanéto in Tandaya,
one of the Philippines, there are found fome fmall
Vulcanos 3 and one in Marinda, which is a Part
of the faid Iflands.

12. IN Nicaragua a Province of America, thirty
Leagues from the Town of Leon, there isa Moun-~
tain, of a vaft Height, which difgorgeth fuch
quantities of Flame, that they may be perceived
at ten Miles diftance,

13. IN the Peruvian Range of Mountains
(called the Cordilleras) there are in feveral Places
burning Rocks and Mountains, fome vomiting
Fire and Flame, and others {moaking ; efpecial-
ly thofe in Carrapa a Province of Popaiana, which
are perceived in clear Weather to emit a deal of
Smoke.

14. NEAR Adrequipa, a Town in Peru,
about ninety Leagues from Lima, there is 2 Moun-
tain which continually vomits fulphureous Fire,
which, the Inhabitants are afraid, will fome Time
or other burft and overthrow the Town adjacent
to it.

15. IN Peru, near the Vale called Mulaballo,
abour fifty Leagues from Quito, there is a Vulcano,
or fulphureous Mountain, which, fome Time fince,
burft and threw out great Stones, with a dreadful
Noife, which frxohtcd People even at a great Di-
{ftance.

16. I N one of the Iflands called Papoys, which
La Maire difcovered (tho’ perhaps it be not an
Ifland, but is joined to the eaftern Shore of New
Guinea) there 1s a Mountain which, at that Time,
burnt and fmoked.

17. THERE are feveral Mountains (as the
Mufcovites tell us) in the Country of the Ton-Gui-

Jints
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fins, upon the Eaft of the River Fenifia, fome
Wecks Journey from the River Oby, which pro-
duce Vulcanos and fmoking Mountains,

18. THERE are alfo fome of this fort near
the River Pefida beyond the Country of the Ton-
Guifins.

19. THERE is a Mountain in Fez, called
Beni-Gua-zeval, which hath a Cave in the Side
of it, that vomiteth out Fire.

20. IN Croatia, not far from the Sea-Shore
near the Town of Apollonia, there is a rocky
Mountain, from whofe Top there often breaks out
Fire and Smoke; and, in the adjacent Places,
feveral of the Springs are hot.

THERE are alfo fome Mountains which
have left off burning ; fuch as that in the Ifland
Queimoda upon the Shore of Brafil, not far from
the Mouth of the Silver River, or Rio dela Plata,
which burnt formerly, but now ceafes. Likewife
the Mountains in Congo or Angola 5 alfo thofe in the
Azores (efpecially in Tercera and St Michael) which
ufed formerly to burn in feveral Places, but at
prefent only emit, now and then, Smoke and
Vapours; whence they are annoyed with more
frequent Earthquakes. The Iflands of §¢ Helena
and Afcenfior produce Earth which feems to be
compofed of Drofs, Afhes, and burnt Cinders ;
fo that in Time paft it is probable the Mountains
in thefe Iflands burned ; and further, becaufe in
thefe, as well as in the Azores, there are found
fulphureous Earths and Slags, like the Recrements
of Smithy Coal, which are every Way fit to take
Fire, and make Smoke ; it will be no wonder if
new Vulcanos thould, fome Time hence, be kind-
fed and break forth in thefe Iflands ; for the Caufe
of thefe burning Mountains is a fulphureous and

bitumi-
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bituminous Matter, which is contained and kind-

led in them (e).

(¢) Earthquakes and Vulca-
nos are both produced from the
fame Caufe; which may be thus
explained. Thofe Countries
which yield great ftore of Sul-
phur and Nitre, or where Sul-
phur is {ublimed from the Py-
rites, are by far the moft inju-
red and incommoded by Earth-
quakes; for where thereare fuch
Mines they muft fend up Exha-
lations, which meeting with fub-
terraneous Caverns, they muft
ftick to the Arches of them, as
Soot does to the Sides of our
Chimnies, where they mix
themfelves with the Nitre or
Saltpeter, which comes out of
thele Arches, inlike manner as
we fee it come out of the In-
fide of the Arch of a Bridge,
and fo makes a kind of Cruft,
which will very eafily take Fire.
Thereare feveral ways by which
this Cruft may take Fire, viz.
1. By the inflammable Breath of
the Pyrites, which is a kind of
Sulphur that naturally takes Fire
ofitfelf. 2. By a Fermentation
of Vapours to a degree of Heat,
equal to that of Fire and Flame.
3. To the falling of fome great
Stone, which is undermined by
Water, and ftriking againft ano-
ther, produces fome Sparks
which fet Fire to the combufti-
ble Matter that is near; which,
being a kind of natural Gun-
Powder, at the Appulfe of the
Fire, goes off (if I may o fay)

with 2 fudden Blaft or violent
Explofion, rumbling in the
Bowels of the Earth, and lift-
ing up the Ground above it,
fo as fometimes to make mife-
rable Haveck and Deftru&ion,
*till it gets Vent or a Difcharge.
Burning Mountains and Vulca-
nos are only fo many Spiracles
ferving for the Difcharge of
this fubterranean Fire, when it
is thus preternaturally affembled.
And where there happens to be
fuch a Strué&ture and Confor-
mation of the interior Parts of
the Earth, that the Fire may
pafs freely and without Impedi-
ment from the Caverns therein,
it affembles unto thefe Spiracles,
and then readily and eahly gets
out, from Time to Time, with-
out fhaking or difturbing the
Earth.  But where fuch Com-
munication is wanting, or the
Paflages not fufficiently large
and open, fo thatit cannot come
at the faid Spiracles without firft
forcing and removing all Ob-
ftacles, it heaves up and fhocks
the Earth, till it hath made it’s
Way to the Mouth of the Vul-
cano; where it rutheth forth,
fometimes in mighty Flames,
with great Velocity, anda ter-
rible bellowing Noife. See
Woodwards Eflay Page 157,
158. Robault's Phyfics Part 3.
Chap. §. Sed. 23, 24. Pbhilof.
Tranf. Ne 157. Pag. 512.

PRO-
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PROPOSITION .VI.

Some Ranges of Mountains afford no Apertures, as
others afford many; and fome are diftontinued but
in one or two Places.

THESE Streights, or Paflages, were for-
merly called Thermopyle, of which the moft fa-
mous are, 1. The Thermopyle of Mount Oeta [or
Banina) in Theffalia, [now called Bocca de Lupo)
which gave Name to the reft. 2. The Cafpian
Streights, thro’ which there is a Paffage between
the Cafpian Mountains. 3, The Paffage thro’ the
Ridge of the Cordilleras in Peru. 4. The Pafiage
thro’ the Mountains on the Weit-fide of the Ara-
bian Gulph, by which Merchandize is carried from
Abyfinia into Arabia. 5. The two Paflages thro®
Mount Caucafus, &e.

PROPOSITION VIL

When a Mountain runs out into the Sea, or feems
[to Mariners) to overtop the reft of the Country,

- 1t is called a Promontory, Cape, or Head-Jand,
The moft famous are,

1. THE Cape of Good Hope at the extream
Point of Africa, which muft be doubled by thofe
that fail into India.

2. CAPE Viftory at the further end of the
Streights of Magellan.

3. CAPE Verd, the moft weftern Point of 4frica,
where the Coaft begins to wind towards the Eaft.

4. CAPE Vincent in Spain.

5. THE Promontory of Atas was, fome
Ages ago, called a Head-land by Mariners, be-
caufe they fuppofed it unpaffable, or that ii‘ alny

ailed
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failed beyond it they could not return fafe ; where-
fore it was the utmoft Bound of their Navigation
on the African Coaft. Other Promontorxes may
be feen in Maps.

oy

PROPOSITION VIII

To Mountains are oppofed Chafins, decp Pits, and
Caves, which are found in fome Places of the
Earth.

THERE isa ftinking fulphureous Cave in
Ireland, which was formerly very famous, now
called St Patrick’s Pyrgatory 5 and in Italy there'is
that called Grotta del Cane (f). Leo Africanus
mentions one which emits Fire on a Mountain in
Fez, called Beni-gua-zeval,

IN Bardefay, an Iland adjacent to the Princi-
pality of Wales in Brztam, there-is a Rock near
the Sea in which there is a Cave, unto which
if you apply your Ear, you will hear the Strokes
of a Hammer, the blowing of Bellows, and the
filing of Iron, asif it were ina Smith’s Shop.

NOT far from the Town of Beffein Aguitain,
there is a Cave, called by the Natives Dz Souley,
in which there is heard a Noife like Thunder in
the Summer Seafon.

IN feveral Places there are found among
Mountains, Vallies of fuch a prodigious Depth,
that they. ftrike the Beholders with’ Horror, and
caufe a Giddinefs in the Head.

(f) See Sturmius Philof.
Exercit, 1y, de Terre Mot,
Chap. 3. where fome of the moft
eminent Specus’s are enumera-
ted, and fome of their Ufes,
wiz. that they ferve for Spiracles
and Funnels to the Countries
where they are to vent and
difcharge the Damps and Va-
3 2

pours which would otherwi‘e,
being imprifoned, occafion fre-
quent Succuflions, and dreadful
Convulfions of the Earth. Sz
the Note above. And for more
to this purpofe, fee the Pbil-
Jopbical Tranfations,and French
Memoirs : paffim.

ECH ATES
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CHAP XL

Of Mines, Woods, and Defarts.

INES, Woods, and Defarts, make feveral

Trals of the Earth remarkable, of which,

tho® but little can be faid, yet it will not be unne-

ceffary for the more perfect Knowledge of the Parts

of the Earth’s Superficies, to confider thefe Places,

and to trace out their Situations, which we fhall
briefly do in this Chapter.

PROPOSITION 1.

JMines are Places in the Earth, out of which Metals,
" Minerals, and other Kinds of Earth are dug.

S O many different Kinds of Foffils as there are,
fo many various Names have their Mines, viz.
Gold-Mines, Silver-Mines, Copper - Mines, Iron-
Mines, Coal-Mines, Salt-Mines, and fuch as produce
Gems, &e.

THE moft celebrated Gold and Silver-Mines,
are.
1. THOSE of Peru,and Caftella del Oro,which
are the richeft in the World, yielding Gold and Sil-
ver in abundance, and not being deftitute of other
Metals ; infomuch that the Natives of Peru, and
the Spaniards ufed to boaft, that this Kingdom was
founded upon Gold and Silver,  Girava, a Spanifb

Writer
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Writer affirms, that there were formerly Mines
about the Town of Quifo, which produced more
Gold than Earth. And when the Spaniards made
their firft Expedition into this Golden Country, they
found feveral Houfes, efpecially in the Regal City
Cufeo, which were all covered over within and with-
out with Plates of mafly Gold. And the Officers
of the Peruvian Forces, not only wore Silver Ar-
mour, but all their Arms were made of pure Gold.
The moft rich and advantageous Mine of Silver is
in the Mountains of Pofofi, where 20000 Work-
men are daily employed to dig it, and carry it up
at leaft 400 Steps.  Thefe Mines produce that vaft
Quantity of Gold and Silver, which the King of
Spain receives out of America every Year, to the
Mortification of other Kings and Potentates; and
which, he therefore keeps fortified with ftrong
Forts and Garrifons. '

2. THERE are excellent rich Mines of Silver
in the Fapan Iflands, whence they are called by the
Spaniards, the Silver Iflands. ‘There are alfo fome
Mines of Gold found there; but thefe are not fo
rich as formerly.

3. THERE were more plentiful Gold-Mines
formerly in Arabia, than at prefent.

4. IN the Mountains of Perfia, and in China,
there are fome Silver-Mines,

5. IN Guinea there are feveral Mountains, that
produce Gold, but they are remote from the Shore,
and the Gold-Duft that is brought from thence, is
not dug out of the Ground, but gathered up and
down by the Natives. Their in-land Kings are how-
ever faid to poflefs each his Mine, the Produét of
which he fells to the Neighbouring Merchants, and
they againto others, till it reaches the Sea-Shore,
where it is exchanged with the Europeans.

6. IN
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6. IN Monomotapa, there are found rich Mines
of Gold and Silver, and al{o in Axgola, both which:
are thought to be Parts of one continued Vein,

7. GERMANY excels the reft of the King-
doms of Europe for plenty of Mines, of which fome
produce fmall Quantities of Gold, others abundance
of Silver, and a great many of them Copper, Iron,
Lead, Vitrid, Antimony, &c. about which confult
the Defcriptions of Germany.

8. SWEDEN is enriched with the beft Cop-
per-Mine of any hitherto difcovered 5 it is in a vaft
high Mountain, which they call Kopperberg, out of .
which as much Copper is dug as makes up a third
Part of the King’s Revenue. Here ‘are alfo Irons
Mines, and fome Silver-Mines, but they fcarcely.
defray the Expence of digging them: . 1

.9. THERE are Mines of precious Stones found
in the Ifland of Ceylon, and alfo in Conge ( where
there is a Silver-Mine, and fo much Marble, .that
the Earth under Ground is thought to be all Mar-
ble) and in Peru, about Portovejo in Smaragdina’)
and in Guiana, near the Coaft of which there isa
fmall Ifland, called §¢ Maria, which yields abuns
dance o6f Gold, even 1oo Pound Weight every
Year, if we may believe the Dutch. * In the King-
dom of Golunda, there is a Mine which yieldeth
precious Stones, particularly Diamonds in abun-
dance, but it is not now dug. ;

1o. I N Cbili, there are Mines yielding Gold, Sil-
ver, and Gems, but the warlike Inhabitants, fet-
ting more by Iron Weapons than Gold or Silver,
have partly killed, and partly driven away the §pa-
niards, and demolithed the Mines that were but
newly begun.

11, THE Ifland Madagafear abounds in Jros
and Tin, with a moderate Quantity of Silver, a little
Gold, but no Lead, Wherefore the Natives value
Lead Spoons above Silver ones,

12, IN
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12. IN the Ifland of Sumatra, it is reported,
that there are rich Mines of Gold, Silver, Brafs, and
Iron; and that the King in one Year (viz, 1620)
received into his Treafure 1000 Pound Weight of
Gold.

13. I N the Philippine Ilands, and in Fava, Hi-
fpaniola, Cuba, and others; there are found Mines
of Gold, Silver, Copper, and Iron: and in the
Mountains of Siam there is got Gold, Silver, and
Tin.

14. THERE are Mines of Salt in Poland at Poch-
nia, four Miles from Cracow 5 ( where huge Lumps
of tranfparent white Salt are cut out of the Ground)
in Tranfilvania, in the County of Tyrel in Spain, in
Leffer Afia, and in Places near the Cafpian Sea, not
far from the River Wolga, over-againit the Ifland
Kiftowat, where the Ruffians dig their Salt and boil
it to a more pure Subftance, and after tranfport it
to all Parts of Ruffia, In Cuba, there is a whole
Mountain of Salt. All the Mountains in the Ifland
of Ormus, at the Mouth of the Perfian Gulph, are
of Salt, which may be gathered in any Part of them,
in fuch great Quantities, thatthe very Walls of their
Houfes are built of cryftalline Salt. In a Valley in
Pery, about eighteen Miles from Lima to the North-
ward, are found deep and large Pits of Salt,
where every one may take away what Quantity he
pleafes, becaufe it continually increafeth, and feem-
eth impoffible to be exhaufted. In Africa there is
no other Salt ufed, but fuch as is dug out of Pits,
or Quarries, like Marble, of a white, greenith, or
Afh, Colour. All Indiafetch their Salt from the
great Salt-Mines of Bagragar in Cormandel, &c.
‘We thall treat of Salt-Springs in another Chapter.

VOL. I, M . PRO-
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PROPOSITION 11

A Wood is a multitude of Trees extended over o large
Trait of Land, which fpring up without planting,
and grow without being cultivated.

SEVER AL Woods produce only one fort of
Trees, from which they receive their Names; fo
that as there is a great Variety in Trees, there is
alfo the fame in Woods, wviz. Palm Woods, Oak
Woods, Ofier Woods, Beech Woods, &c. Groves and
Forefts, arealfo thus diftinguithed. Divers Coun-
tries, efpecially thofe more remote, produce diffe-
rent Sorts of Woods. In Africa, about Cape Verd,
there are whole Woods of Lemon and Orange-
Trees, which the Sailors may pluck for a ve
fmall Matter. In France, there are whole Woods of
Chefnut-Trees: In Ceylon there are Woods of
Trees, whofe Bark yieldeth Cinnamon : In the Mo-
lucca Iflands, there grow Clove-Trees: Inthe Ban-
da Iflands, there groweth plenty of Nutmegs: In
Brazil there groweth a hard fort of Wood, which *
we call Brazil Wood : In Africa, efpecially in Nu-
midia, there grow Grapes, of which are made Rai-
fins of the Sun: In the Ifland Madagafcar, andin
other Places of India, there are Trees which bear
Tamarinds: In Mount Lebanon there are Cedars,
and whole Woods of them in Fapan ; of which they
make Mafts of Ships. In Spain, France, and Italy,
there are whole Woods of Olive and Myrtle Trees.
In Germany there are Woods that produce Fir,
Oak, Alder, Beech, Pine, Juniper, Maple, Po-
plar, Afh; and Elm.

THE moft noted Woods are, the Hercynian
Foreft, which formerly overfpread almoft all
Germany, and at this Day taketh up large Tra&s of
Land in feveral Countries, and under feveral Na?}e‘s.

G !
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The ancient Caledonian Wood in Scotland, with feve-
ral othersin other Countries; efpecially in Nor-
way, where there grow more large Trees than in
any other Country, and from whence all Europe
procures Matfts for their Shipping. Lithuania is
alfo overfpread with Woods, and Forefts ;, from
whence large Taxes are raifed for the King of Po-
land,

PROPOSITION 1II
Defarts are vaft Tratls of Land uninbabited by Men,

THESE are of two forts, fuch whofe Soil is
barren and unfruitful, properly called Defarts; and
fuch whofe Ground is fertile enough, but are never-
thelefs faid to be defart, becaufe they are unculti-
vated by Men. In Mufcovy, and in Places near the
Cajpian Sea, along the Banks of the Wolga, there
are large Tradts of fertile and fat Meadow Ground,
which lie defart and uncultivated ; in the former
Place, by reafon of it’s Plenty, and the Lazinefs of
the Tnhabitants: And in the later, by the Wars of
Tamerlane, when thefe Countries were laid wafte,
and depopulated. But fuch as thefe are impro-
perly called Defarts. j

THERE are four kinds of Defarts (properly
{o called) wiz. fandy Defarts, marfby Defarts, flony
Defarts, and beathy Defarts 5 - which laft produce
Woods and Forefts in feveral Places, and are
more ufeful and eafy to be cultivated.

1. THE Defarts of Africa are almoft all fandy,
and there is not any part of the Earth fo much
over-run with Defarts. Thofe in Libya furround
:;51:1 Iigypt 3 and are accounted the largeft upon

arth,

M 2 2. THE
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2. THE Defarts of Arabia, are fome of them
fandy, and others ftony : the greateft is vulgarly
called the Sand-Sea.

3. THE Defarts about the Mountain Imass.
‘The fandy Defart of [ Xamo] in Mongul, where the
rich Kingdom of Cathaia formerly was (tho’ falfly)
fuppofed to be. ’

4. THE Defarts of Cambodia.

5. THE rocky Defarts of Nova Zembla.

6. T HE Defarts of Norway, Lapland, Sweden,
and Finland.

7. THE Defarts of Germany, are all Heath
hence thofe in Lunenburg, are called Lunenburg-
Heath, &ec. '

SECT.
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SECT. IV.

Containing HYDROGRAPHY; which
15 explained in fix Chapters.

CHAP XIL

Of the Divifion of the Ocean by the Interpofition of
Lands.

AVIN G treated of the Divifion of the Earth,

and it’s Parts, in the foregoing Chapters 3
Order requires that we alfo confider the Situation
and Divifion of the WATERS, which make
the other Part of the Terraqueous Globe, and
explain fuch of their Properties as belong to Geo-
graphy.

IN the fecond Propofition of Chapter vii. we
divided the Waters into four Species, wiz. 1. The
Ocean and Seas. 2. Rivers and freth Water, 3.
Lakes and Marfhes. 4. Mineral Waters. In this
Chapter we fhall Difcourfe of the Divifion of the
Ocean,

PROPOSITION 1,

The Ocean, in a continued Extent, encompaffeth the
whole Earth, and all it’s Parts, nor is it's Superficies
any where interrupted, or altogether broken by the
interpofed Earth 5 only a larger Tral? of Sea, or &
wider Communication is in fome Places wanting.

THE Truth of this Propofition cannot be
proved but by Experience, which is chiefly gained
M3 by
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by failing round the Earth, which hath been often
attempted and happily accomphfhcd firft by the
Spaniards under Capt. Magellan, who firft dilcove-
red the Strcxghts, called by his Name ; then by the
Englifh, viz. by Sir Francis Drake, Sir Thomas Ca-

vendifb, and others ; after by the Dutch, &c.
THE Aautients never doubted that the O-
cean was thus continued ; for they fuppofed the
old World to be raifed above the Waters, and
every where furrounded thereby (and fome of them
thought it floated). But when America was dif-
covered (which is extended in a long Tra& from
North to South, and feems to hinder the Conti-
nuation of the Ocean) and alfo the Arétic and
Antarétic Continent, then they began to think o-
therwife ; for they imagined, that America was join-
ed to fome Part of the South Continent ( which
was not unlikely ) in like Manner as moft of our
modern Geographers, fuppofe that North America
is joined to Groenland. 1t both thefe Conjectures
had been true, then indeed the Ocean had not en-
compaffed the whole Earch. But Magellan removed
all Doubts and Scruples about it, by difcovering, in
the Year 1520, the Streights between America and
the South Continent, which join the dtlantic to the
Pacific Ocean.  What therefore the Antients hap-
pened to ftumble upon, by a wrong way of ar-
guing, we have found out to be a real Truth by
Experlence The fame may be faid about Africa ;
for the Antients, without any Hefitation, fuppofed
it to be bounded to the Southward by the Ocean,
and not to be extended fo far beyond the Equa-
tor, as it reallyis ; but when the Portuguefe had fail-
ed along the weftern Coaft of - Africa, and found
it to be extended a great way beyond the Equator,
it was queftioned whether Africa could be failed
round (1o far as to afford a Paffage to India ),
that is, whether Africa was extended Southward or
: encom-
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encompaffed by the Ocean.  But this Doubt was
alfo removed by Pafto di Gramma; who, in the
Year 1497, firft failed round the moft fouthern
Promontory of Afric, called, The Cape of Good-
Hoge 5 which Name it had received from Fobn II,
King of Portugal, in the Year 1494, when Bar-
thel Diaz (who firft returned from it, tho’ he did
not double the Cape for want of Provifion, and
by Reafon of tempeftuous Weather ) had given
him a large Account of the ftormy troubled Sea
about this Promontory:

PROPOSITION 1L

The Ozean, taken altogether, is formed by the Land
into feveral Portions, of which there are three Spe-
cies, viz, 1. Oceans, or great Seas. 2. Baysor
" Gulphs. 3. Streights.

1. THE Word Ocean is taken in a double
Senfe, fometimes for that general Colleétion of Wa-
ters which furround the whole Earth ; and very of-
ten for a Part of that Colle@tion, which is joined
on both fides to other Parts by broad Traéts.
Thus we fay, The Atlantic Ocean, The German
Ocean, The Ethiopic Ocean, and Indian Ocean. We
fhall here ufe the Word Ocean fometimes in the
later Senfe according to Cuftom, inftead of Sea
which alfo is a Parr of the whole Ocean, becaufe
the Word Sea is often ufed in a fomewhat dif-
ferent Senfe, as will be thewed by and by.

2. A BAY, or Gulph, isa Part of the Ocean
which flows between two Shotes, and is every where
environed with Land, except where it communi-
cates with other Bays, or the main Ocean. It is
very often called a Sea.

A STREIGHT is a narrow Paffage, ei-
ther joining a Gulph' to the Neighbouring Ocean,

M 4 or
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or one Part of the Sea or Ocean to another. Thefe
Differences are found in the Ocean, as will appear
from what follows.

PROPOSITION 1II.

The main Ocean is divided into four large and parti-
cular Parts, which are alfo each of them called Oce-
ans, and anfwer to the four Conlinents, or great
Iflands of the Earth, Thefe are,

1. THE Ailantic Ocean, which is placed be-
tween the weftern Shore of the old World, and the
eaftern Shore of the new World. It is alfo called
the weftern Ocean, becaufe it lieth to the weftward
of Europe. It is beft divided into two Parts, by
the Equator 5 whereof the one is contiguous to the
Hyperborean Ocean, the other to the Icy or South
Sea. .

2. THE Pacific Ocean, or great South Sea,
which is placed between the weftern Shore of Ame-
rica and Afia, and is extended to China, and the
Pbhilippine Ilands.

3. THE Hyperborean, or northern Ocean, a-
bout the Aré&ic Continent,

4 THE fouthern Ocean, about the South
Continent, of which the Indian Ocean is a Part.

OTHER Geographers divide the main Ocean
into four Parts, afier this Manner: They make
the Atlaniic one Part, but do not extend it beyond
the Equator, where they begin the Erbiopic : They
alfo reckon with us the Pacific, and add thereto
the Indiany but we, in our Divifion, have more
regard to the four grear Continents. Some make
but thrée Parts, viz. the Atlantic, Pacific, and In-
diany but then they extend the Atlantic further.
Let every one ufe what Divifion he likes beft, it is

= no
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no great matter which; for thefe are not made by
Nature, but contrived by the Fancy.,

PROPOSITION 1V,

Some Parts of the Ocean borrow a Name from the
Countries which they bound.

THUS we fay the German Ocean, the Britifh
Sea, the Indian Ocean, the Gulph of Penice, &c.

PROPOSITION V.

Some Bays are oblong, others broad ; fome primary,
and others fecondary 5 the former flow out of the
Ocean, the latier out of fome other Bay : and fuch
may be called Arms or Branches, The oblong are,

1. THE Mediterranean Sea, which breaks out
from the Ocean, between Spain and Barbary ; and
runs a long fpace between Europe and Africa, even
as far as Syria, Afia-minor and Thracia. ‘The entrance
is called by way of Eminence the Streights. Hence
to fail up the Streights, is to vifit by Sea, Izaly Greece,
Syria, Sicily, Venice, and the reft of the Countries
that lie upon the Coaft of this Bay.

THERE are feveral fecondary Bays, or Arms,
which proceed from it, viz. the Adriatic, Sea, or
Gulph of Venice, the Archipelago, &c.

I'T may be reafonably enquired, whether the
Euyxine Sea be a Part of this Bay. Of which fee
Chap. xv.

T HE Mediterranean hath divers Names from
the feveral Coafts it reaches; on the North it hath
Spain, France, ltaly, Sicily, Sclavonia, Greece, Can-
dia, Romania, Afia-minor ; on the South it hath
Morocco, Fez, Tunis, Tripoli, Egypt. From whence
it is called the Gulph of Lyons, the Tufean Sez}, the

onian
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Tonian Sea, the Levant, &c. It is extended from Weft
to Eaft, and receives into it many Rivers.

2. THE Baltic (or Eaft Sea, improperly fo cal-
led) breaketh out from the Ocean between Zeeland
and Gotland, part of the Continent of Sweden, and
alfo between Zeeland and Futland, from whence it
flows a long way to the South-Eaft, and afterwards
winding to the northward, it reaches a prodigious
length between the Provinces of Mecklenburg, Pome-
rania, Courland, and Livonia, on the Eaft; and on
the Weft, Sweden and Lapland. It fends out two
Arms, wviz. the Botbnic Bay, and the Gulph of Fin-
land 5 to which may be added the Livonian Sea, or
Gulph of Riga. Itreceiveth feveral great Rivers.

3. T B E Arabian Gulph,or Red Sea, floweth out
of the Indian Ocean between Aden, a Town in Ara-
bia, and Cape Mufledon in Africa, having Africa on
the Weft, and Arabia on the Eaft. It runs to the
Faftward as far as the Ithmus of Africa, to the
‘Town of Suez, where there is a Harbour for the
Turkifb Fleet, and receiveth only a few fmall Rivers,
but not one out of Africa. It is extended from the
South-Eaft to the North-Wett. ‘

4. THE Perfian Gulph [or Gulph of Balfora]
floweth out of the ndian Ocean, near the Ifland of
Ormus, from the South-Eaft to the North -Weft,
between Perfia on the Eaft, and Arabia on the Weit,
as far as the ancient Chaldea, where it receiveth the
Eypbrages and Tigris, joined a little before in one
Chanel ; but few Rivers of note befides.

5. THE Gulph of California, or Red-Sea, runs
from South to North, between the Weft of Mexico
in America and California, and ends at Tatonteac, an
unknown Part of America.  Modern Difcoverers
will have California to be an Ifland ; and this not to
be a Gulph or Bay, buta Streight or Sea (2). '

Sec Note ((¢) Chap. viil, o
] . 6. THE
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6. T HE Gulph of Nankin [or Gang] runs north-
wards, between Corea and China, towards Tartary,
where fome place Tenduc, in the Kingdom of Ca-
thaia : others will have Corea to be an Ifland. It
receiveth but a few Rivers. :

T O thefe may be added feveral leffer Bays, fuch
as the Gulph Cambaya, &c. Only the two firft of
thefe, viz. The Mediterranean and the Baltic, afford
{fecondary Bays.

PROPOSITION VI
The broad and open Bays are feven in Number, viz.

1. THE Gulph or Sea of Mexico, which flows
out of the Atlantic Ocean from Eaft to Weft, be-
tween North and South America, where it is ftop-
ped by the long Ifthmus that joins thefe two Conti-
nents, and feparates the Atlantic from the Pacific
Ocean. It receiveth a great many Rivers and for
Multitude of Iflands may compare with the Arebi-
pelago. )

2. THE Gulph of Bengal, or Ganges, ftrikes
out from the Indian Ocean, towards the North, be-
tween India and the Peninfula of Malacca s it is
bounded by Orixa, Bengal, Pegu, &c. Kingdoms
of India, and receives, befides the Ganges, a great
many famous Rivers. \

3. THE Bay of Siam, between Cambodia and
Malacca, is extended northward to the Kingdom
of Siam.

4. THE White-Sea, or Ruffian Gulph, flows
from the Northern Ocean towards the South, be-
tween Lapland, and the remote Shores of Ruffia. It
ftretcheth out an Arm towards Lapland, and endeth
at Arckangel in Mufeovy ; which is a Mart much
frequented by the Englifb and Dutch. It receives
feveral great Rivers.

5. THE
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5. THE Lantchidal Sea, is a Bay between [ New
Holland] and New Guinea ; two Peninjula’s of the
South Continent, It is extended Southward, and
terminated at Carpentaria.

6. THERE is another Gulph a little to the
weftward of the laft, between [Nuy’s Land] and
Van Diemen’s Land (two Sea Captains, by whom
thefe Parts were difcovered).

7. HUDSON’s Bay is bounded by New Britain,
New France, New Denmark, &c. and runneth out of
the Northern Ocean. To which may be added,
Baffin’s Bay, the Bay of Bifiay, &c.

PROPOSITION VIL

Streights either join the Ocean to the Ocean, or-the
Ocean to a Bay, or one Bay to another.,

OF Streights we reckon fifteen, viz.

1. THE Streights of Magellar, tho’ they may
yield to others for Antiquity, are neverthelefs, ac-
counted very famous for their exceeding long Reach,
thro’ which there is a free Paffage from ihe .4t/an-
#ic to the Pacific Ocean. The Streight is in Length,
from Eaft to Weft one Hundred and ten Leagues ;
but the Breadth is various, in fome Places two
Leagues, one League, and in fome Places but a

arter of a League. Magellan firlk difcovered it,
and failed thro’ it in the Year 1520, Tno’ it is re-
potted, that Vajeus Nunnius of Valboa, hLad before
(viz. in the Year 1513) taken notice of it when
he failed that Way, to make Difcoveries to the
Southward. It liethin 52 degr. 30 min. South La-
titude, between Patagon, a Part of South America
on the North, and the Iflands of Terra del Fuegeon
the South.

2. Alittle further, to the fouthward, are the
Streights of Le Maire, which are much fhorter than

thofe
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thofe of Magellan. 'They have a Part of the South
Continen: on the Eaft, and the Iflands of Terra del
Fuego on the Weft. A Paflage is more expediti~
oufly made thro’ thefe into the great South-Sea,
than the other. They lie in 54 degr. 30 min. South
Latitude.

3. THE Streights of Manila, between Luconiz
and Mindanao, and others of the Pbilgaﬁine Iands,
are faid to be one hundred Leagues in Length, and
are a very dangerous Paffage to Ships, by reafon
of dreadful Quick-fands in feveral Places. They
are extended trom Eaft to Weft, and join, in part,
the Pacific to the Indian Ocean, which are alfo not
far from thence, joined by broader Streights in ma-
ny Places.

4. THERE are feveral other Streights among
the Indian Ifles, and between them and the Conti-
nent ; as between Ceylon and India ; between Suma-
traand Malacca 3 between Sumatra and Fava, &c,

5. THE Streights of #aygats, thro’. which
there is fuppofed to be a Paffage from the Ruffian
or North Sea, into the Tartarian Ocean ; but it is
fo fhut up with Ice, that it never could be failed
thro’ by the Europeans (b). It lies between Samoie-
da and Nova Zembla.

6. THE Icy Sea, between Nova Zembla and
Spitzbergen, or New Greenland.

7. DAV I§s Streights, between North America
and Greenland, have not been yet failed thro ; there-
fore we are in a doubt, whether it be a Streight or
a narrow Sea,

8. FORBISHE R’s Streights, which afforda
Paffage from the Ailantic Oceaninto Hudfon’s Bay.

9. THE Streights of Anian, between North
America and Tartary in Afia, through which there
js faid to be a Paffage between the Zartarian Qcean,

‘b) S¢e Nose (d) Chap. viii, :
/ o
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and the Pacific Sea; but this is as yet unfettled.
They who have failed in that Part of the Pacific
Ocean pretend to be certain, that there are
Streights, or Sea, both between America and Tar-
tary, and alfo between America and Greenland, by
reafon that for feven hundred Leagues from Fapan
towards North America, the Currents fet ftrongly
from the North North-Weft, tho’ the Wind be va-
riable, and blow from other Points of the Compafs :
but when they are come within one hundred Leagues
of New Spain, thefe Currents ceafe, and others flow
to the Northward, as if it were to fome broad Sea
on the North of New Spain. Alfo in thefe feven
hundred Leagues failing, Whales are daily feen,
and other forts of Fifh, that are known to delight
in Streights and narrow Seas, which it is proba-
ble, come from the Streights of Anian, to that Part
of the Pacific Ocean; becaufe they are not found
elfewhere (¢). However, feveral of our modern
Geographers take no notice of thefe Streights, but
place a vaft unknown QOcean, between Zartary or
Corea and America.

to. THE Streights of Gibraltar, thro> which
the Atlantic Ocean gutheth into the Mediterrancan
Sea. They lie between Spain and dfrica, and are
about two Leagues over at the ftraiteft Place, but
much longer. The Ancients believed that there

{¢) It is certain the Sea of
Corea and Fapan, is annexed
to the Tartaric Ocean, and alfo
to the Sea of Greenland; be-
caufe that fome Hollanders af.
firm, {who were fhipwreck>d
uwpon Corea, -a Peninfula of
China) that they faw -there a
Whale, upon whofe Back ftuck
a Harpon Iron of Gajfeony,
which not being queftioned
by any, it is moft probable
to be conjectured, that this

Whale paffed from Spitsberg
thro® the neareft Arm of the
Sea, rather than thro’ the more
remote. But be it how it will,
we may hence fafely conclude,
that the Sea which lies beyond
Fapan and Spitsberg, is paffas

ble; and thro® more perhaps

than one Arm or Chanel, by
which they communicate, . Sez
Note (a) Chap. viii. and Pbilof.
Tranfaft.absidged by Loswtborp.
Vol. iii. Page 612.

werg



Cuavr. 12. of Univerfal Geography. 1735

were no fuch in the firft Ages of the World, but
that they were made by the breaking in of the Sea
upon the Land.

11. THE Streights of Denmark [or the Sound]
lie between Zeeland and Schonen, thro® which the
Atlantic, in part, flows into the Baltic, where they
are ftraiteft. They are about half a German Mile
over, Near to this there are two other fmall
Streights, the one between Zeeland and Funen, and
the other called the Belt, between Funen and Fus-
land.

12. THE Streights of Babelmandel, at the
Mouth of the Arabian Gulph, near the Sea-Port
Aden, thro® which there is a Paffage out of the
Indian Ocean into the Red-Sea. i

13. THE Streights [of Ormus] at the Mouth
of the Perfian Gulph, are not properly fo called,
becaufe they are but little narrower than the Gulph
itfelf. '

14. THE Hellefpont, a Streight famous among
the Grecians, thro’ which there is a Paffage from
the Archipelago to the Propontis ; near to this there
is another narrow Sea, called the Thracian Bofpba-
rus, which joins Propontis to the Euxine Sea.

15. THE Faro, or Streights, of Mg/ffina, be-
tween Italy and Sicily.

M A NY have been of Opinion, that there were
Streights fomewhere northward of Virginia, which
isin 40 degr. North Latitude, whereby the dtlantic
is joined to the Pacific Ocean, and thro’ which they
might find a free and open Paffage to China, and
the Pbilippine Iflands : but this, in the Year 1609,
was in vain attempted thro’ Hud/on’s Streights,

THUS have we explained and pointed out the
Parts of the Ocean, diftinguifhed by the Situation of
the Land, in like manner as in Chapter viii, we de-
{cribed the different Plans of Countries, occafioned
by the breaking in of the Ocean, That the Geo-

grapher
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grapher may keep all thefe in his Memory, it will
not be unferviceable to him to trace out the Peri-
meter of the Sea Coaft, and to take a tranfient
View of the Shores and Bounds of each Country,
and alfo how they are fituated, and joined one to

angther.
PROPOSITION VIIL

[T trace out the Sea Coafis, that environ the four
Quarters of the Earth, viz. The old and new World,
axd the Narth and South Continent.]

1. THE old World, (comprehending Exrope,
Afia, and Africa,) is extended northward to the
Streights of Waygats, adjoining to Samoieda 5 up-
on the Weft of which is the Kingdom of Mu/co-
vy, where the White Sea is received into a large
Bay from the North ; on the further Side of which
is Lapland, and next to that, on the Weft, Norway,
whofe Shore runs North and South ; then winding
to the Eaft, we came to the Shore of Gotland and
Schonen, where there is a Gulph that receiveth the
Baltic Sea, which is bounded by Sweden, Finland,
Livonia, Pruffia, Courland, Pomerania, Mecklenburg,
Holftein, and Futland ; then turning fouthward on
the further Side of Futland and Holffein, we find
the Shores of Weftphalia, Holland, Flanders, I'rance,
and Spain 3 where there is another Inlet that re-
ceives into a vaft Bay the Mediterrancan Sea, which
is hemmed in by Spain, France, ltaly, Sclavonia,
Greece, Romania, Afia minor, Egypt, Barbary, and
Morocco, over-againtt the Spanifh Share ; then we
turn along the Weftern Shore of Africa, to Cape
Verd; and from thence the Shore bends eaftward
along Guinea, and fouthward by Congo and Angola,
to the Cape of Good Hope; where it is again refle-
¢ted northward, and gtves Bounds to $ofals, Zam-

' ’ - guebary
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guebar, and [ Anian]; here the Arabian Gulph, or
Red-Sea, is extended to Egypt, which is joined to
the Arabian Shore, and to the Shores of the Perficn
Gulph: upon the Eaft of thefe, are the Shores of
Perfia, Cambaya, Indoftan, Malacca in India, Bengal,
Cambodia, China, Tartary at Corea, to the Streights
of Uries ; where follow the unknown Coaft of Nor-
thern Tartary, and the Samoieds, which is [very like-
ly] joined to the Streights of #aygats, where we
began.

2. AMERIC A is thus encompaflfed by the
Ocean. On the North at the Streights of Dawis,
there is Hudfor’s Bay, from whence follow in order
to the fouthward the Shores of New- Britain, New-
England, - New-France, Virginia, Florida, Mexico,
and New-Spain, on the Iithmus; then New-Caftle,
Guinea, Brafil, and Patagon, at the Streights of
Magellan, where the Shore from running fouthward
begins to turn towards the Weft; thence from
South to North are extended the Shores of Chili,
Peru, New-Spain and New-Mexico, which is bound-
ed by the Gulph of California ; {where follow the un-
known Shores of Mozembec, &c. (bounded perhaps
by the Streights of Aniarn) which may be contiguous
(for any thing that we know) to thofe of Daviy’s
Streights. ]

3. THE Argic Continent is extended to Da-
vis’s Streights, and from thence begin the Shores
of Greenland, which run a lictle to the South, and
then return northward to Spitfberg, where they are
called the Shores of New-Greenland: thefe are
ftretched out over againft Nova Zembla, and the
North of Tartary; from whence the reft of the
Shore to Dawis’s Streights is unknown.

4. THE South Continent ftretches to the
Streights of La. Maire, whence the Shore .is per-
haps continued to New-Holland, where the Lant-
¢hidol Sea is received into a Gulph, on the other

VOL. L N Side
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Side whereof is New Guinea, which [very proba-
bly] is contiguous to the Shores at the Streights
of La Maire. |

LET us now trace out the Perimeter of the
Ocean, Between Dawis’s Streights, and Nova
Zembla there is the northern Ocean, and Icy Sea,
or Sea of Greenland; which is continued till be-
tween Europe and America, where it is called the
German Ocean, the Britifh Ocean, the French and
Spanifh Ocean, and, in the whole, the Atlantic
Ocean; (and maketh three Bays, viz. the Mediter-
ranean, the Baltle, and the Mexican Gulph) which,
when it comes between the Coafts of Africa and
Brafil, is called the Ethiopian Sea on the one
Hand, and on the other the Sea of Magellan : fur-
ther to the Eaft, between Africa and the South Con-
tinent, is the fouthern Ocean, and between Afis
and the fame Continent the [eaftern or] Indian
Ocean ; alfo between Afia and South America is
the Pacific Ocean [or great South Sea] which is
extended northward to the Streights of Waygats
and Anian, and fouthward to .the Streights of
Magellan [and La Maire} by which it is joined to
the Atlantic. It goes under feveral Names along
the Coaft of America, as the Sea of Chili, Peru,
Mexico, California, &ec.

The Terraqueous Globe is divided into Land
and Water. Again Water is divided into
the main Ocean, Lakes, Morafles, and Ri-
vers, 'The main Ocean is formed by the
Earth into three forts of Portions.

5. The Ocean, whofe prime Parts are four.

1, The
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1. The Adtlantic [or
" weltern Océan] with

the Ethiopic Sea, be-

tween Europe and A-C The Britannic Ogean,

fricaon the one Hand, & The German Ocen,

and America on the o- ¢ The Spani/h Ocean, €5c.
ther. It obtains vari-  *°

ous Names from the

Placesit watereth, viz.

2. THE Pacfic Ocean, or great South Sea,
between the furthett Parts of Afia and the Zi-
dian Iflands, on the one hand; and the weftern
Shore of America on the other. | '

3. THE northern Ocean, about the Ardic
Continent, fometimes called the Icy Sea, Tarta-
rian Ocean, ¢,

4. THE fouthern Ocean, about the Antariic
Continent, a Part of which is the Jndian Ocean.

o 2. Bays or Guiphs.

' [The Tyrrbene
(1. The Mediterrancan’y 2\  Sea.
Sea ‘between Europe(_ 2 JThe Ionian
and dAfrica as far as(C & Sea."
Afia minor — ~J% /) The Levant,
(7%

The Gulph of Venice;
%f andary %T}ie Arcél})ipelago,
VSR The Euxine Sca, €c.
2. The Baltic Sza with ir’s fecondary Bays,~
Q  wiz. the Botbuic Bay, the Gulph of Finland,
the Livonian Sea, &e.” =~ ]
3. The Arabian Gulph, or Red-Sea, between
Africa and Argpia.” 5,073 T
4. ‘The Perfian Gulph, or Gulph of Balfira,
between Arabia and Perfia.”" " i
5. The Sea of California, between California
and New-Mexico. ~ 1349
6. The Gulph of Nankin, between Corea and
China, N 27 "7 Thefe

Of which thefe fix are-oblong
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1. The Gulph of Mexico, between North
and South America.

2, The Gulph of Bengal, between Indoftan
and Malacca.

3. The Bay [of Siam] between Malacca
and Cambodia.

4. The White Sea, between Lapland and
Mufcovy.

5. The Lantcbzdol Sea, between New-Hol-
land and New-Guinea.

6. The Gulph between Nuys's Land, and
Van Diemen’s Land.

7. Hudfor’s Bay ; between New-France and
New-Denmark.

Thefe feven are broad and open,
and want Streights,
A

3. Streights.

1. T HE Streights of Magellan, which join the
Atlantic to the Pacific Ocean. Thefe are longer
than any of the reft.

2. THE Streights of La Maire near thofe of
Magellan, and of the fame ufe.

3. THE fuppofed Streights of Anian, which
join the Pacific to the Tartarian Ocean.

4. DAV IS’s Streights which join [Baﬁins
Bay] to the Allantic, near which are Forbifberss
Strcights.

- 5. TRHE Streights of Waygats, which join the
Icy Sea, perhaps, to the Tartarian Ocean, if the
Ice do not interpofe.

6. T H E Streights of Gibralter, which join the
Atlantic to the Mediterranean Sea.

7. THE Streights of Denmark, or the Sound,
join the Atlantic to the Baliic.

8. T H E Streights of Babelmandel, at the mouth
of the Arabian Gulph

9. T HE Streights of Ormus, at the mouth of
thc Perfian Gulph.

ro. THE
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10. T H E Hellefpont and Bofphorus, which join
the Archipelago to the Euxine or Black Sea.
WHETHER the Cafpain Sea be a Lake or
a broad Bay, which is joined to the main Ocean
by fome fubterrancous Streights, is not fettled a-
mong Geographers,

CHAP XIIL

Of the Ocean, and certain Properties of it's
Parts.

PROPOSITION 1.

The Surface of the Ocean, and of all other Liquids, is
round and [pherical : Or the Surface of the watery
Part joined to the Surface of the dry Part, do
both together make up the Superficies of the terra-
queous Globe.

HE Truth of this Theorem is proved from

the Arguments ufed in Chapter iii. to prove

the fpherical Figure of the Earth, for they hold as
well here as there; but becaufe thofe Proofs are
chiefly built upon the Phznomena that are rea-
fonably fuppofed to proceed from fuch a Figure,
that is, rather from the Effets than the Caufe;
we fhall propofe, in this Place, a- Demonftration
which is wholly founded upon natural Caufes, and
by which Archimedes proved the Superficies of all
liquid Bodies to be fpherical : in order to which he
3 o3 took
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took for granted the three following Poftulata: 1.
“That the Farth hath a Center, and 1s therefore fphe-
rical. 2, That it is the' Nature of all Liquids,
whofe Parts are continued and L at equal Di-
ftances from the Center, that the Parts lefs pref-
fed are expelled from their Places by thofe that
are more prefled, as is manifeft from Experience.
3. That every Part of the Liquid is prefled by
that Part which ‘is ‘above it,. “petpendicularl
‘towards the Center of the Earth, i}) the “whole
“be defcending, or is prefled by any other Body.
Befides thefe Poftulata, Archimedes ufes a Geome-
trical Propofition which is not found demonftrated
any where in the Elemernits ; ‘and therefore he demon-
ftrates it himfelf, which is this: If a Superficies be
cut by feveral Planes, ‘allpaffing thro’,‘one 'Point,
and each Section be the Periphery of a Circle,
whofe Center is that one Point, then will the Su-
perficies be {pherical, ‘and that Point the Center of
the Sphere 5 as is eafily demonftrated,

LET the Superficies of any Body be cut by
the Plane IF K E P (Fig, 16.) thro D, and let the
Perimeter of the Section I F K E P be circular, ha-
ving D for i’s Centet ; alfa.let every other Section,
made thro® D, have circular Perimeters, and D
for their Center. It is to be thewn, that the
Superficies of this Body is fpherical, and that D
is 1’s Center 5 7. e, that all the Points in_the Su-
perficies are equidiftant from D). For we may
imagine feveral right Lines to be drawn from D
to other Points of the ‘Superficies, and’ we mutt
prove them to be all equal, We may fuppofe
a Plane to pafs thro’” any of them drawn from
D to-the Superficies, and alfo thro’ DFi{(for two
right Lincscurting one [another, or, meecting, are
in the fame Plane’by Euclid Lib, it.. Prop. 2.) and
the . Periphery of the Section will be circtlar by
the Hypothefis ; thicrefore, the fuppofed Line

2 drawn
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drawn will be equal to DF, and fo will all other
Lines drawn from D to the Superficies be in like
manner equal to DF (4). Hence we prove the
Superficies to' be fpherical, having' D for it’s Cen-
ter (b). This being premifed, ‘the Superficies of
all Liquids are thus demonftrated to be fpherical.
Let us fuppofe a Liquid at Reft, in the form of
EFGH, (Fig. 17.)and let the Earth’s Center be
D, and imagine this Liquid to be cut by a Plane
pafling thro’ D, {o as the Section ‘may 'be repre-
fented in the Superficiess by EFGH. We are
firft to prove that this Line EF G'H is circular,
or an Arch of the Periphery of a Circle, whofe
Center is D. If it ‘were pofiible not'to be :cir-
“cular, then would two Lines, drawn from D to
it, be unequal. Let the unequal Lines DE, DG
be drawn, viz. let D G be greater than D E,' allo
let the one be the leaft, and the other” the
greateft that can be drawn from D. Then draw
another right Line DF to E F G H; " bife¢ting the
Angle GDE, fo asto be longer than D E, but
fhorter than'D G. With this DF as a Radiug up-
on the Center-D, defcribe in the fame Plane the
Arch I F K H, which will cut the Line D E pro-
duced in the Point I, and the Line DG on this
Side G, in the Point K. et

LIKEWISE with the Radius D L, fomething
lefs than DE, upon the" Center D, defcribe the
Arch LMN within the Liquid in the fame Plane
IFKH. Then are the Parts of the Liquid within
the Arch LM N continued, and at equal diftances
from the Center D : but the Parts between M'N
are more prefled than thofe between LM, having
above them a greater Quantity, and therefore a
-greater Weight of Water,

() By the Definition of a

(5) By the Definition of a
Circle Chap. ii.'Article 3.-

Globe ‘Chap. ii. Article 12.
Ny AND
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AN D the Parts of the Liquid within L M,
being lefs prefled, are driven out of their Places
by thofe within M N which take. them up, and
put the Liquid .in, Motion. 'But it was before
fuppofed to lic in this Form at Reft, and ftill:
So that the Liquid, by this, will be both at Reft
and in Motion,; which s inconfiftent. © Wherefore
the right Lines, drawn- from D to EFGH, are
not unequal, but equal; and fo the Line EF GH
is an Arch of a Circle, whofe Center is D. The
fame may be demonftrated in all Planes cutting
the Superficies of the Liquid, and pafling thro?
D, wviz. that the Section 1s an Arch of a Circle
whofe Center is-D.. Therefore fince, in the Su-
perficies of Liquids, all Planes pafling any how
_thro’ D, are found to produce .circular Settions,
- it will follow, from the E)regOing,Prgpdﬁtion, that
the Superficies of all Liquids is fpherical ; having
the Point D, that is, the Center; of the Earth,
for their Center ; as-will more manifeftly appear
from the Proof of the following Propofition,

PROPOSITION Ii,

The Sea is not bigher than the Land, and therefore
the Earth and Water are almoft every where of the
Jame Altitude, bigh Mountains excepled.

T HE Truth of this is demonftrated by the
preceeding Propofition. For if the Superficies ‘of
the Ocean be fpherical, and have the fame Center
with the Superficies of the Earth, and alfo’ if the
Sea, near the Shore, be no higher than the Land,
neither will the middle of the Ocean be elevated
above the Earth, becaufe both their Surfaces make
up the Superficies of one and the fame Sphere.
But fome perhaps will not believe the former Pro-
pofition, by Reafon of the affumed Hypothefis 3

2 therefore
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therefore we thall thew the Truth of this Theorem,
without that, from it’s known Effects.

1.-W E know, by Experience, that Water, if
it is not hindred, will flow from a higher to a
lower Place. If therefore there were about the
Shore any Place lower than the middle of the
Ocean, the Water would continually fettle from
thence towards the Shore, and be always flowing,
and in Motion 3 but the contrary is obferved when
the Weather is calm.

2. I'F the Ocean, far remote from the Shore,
was much higher than the Sea Coaft, it might be
feen at a greater Diftance than if it were fphe-
rical, even over all the intervening Parts that
were of alefs Alttude. But Experience theweth
to the contrary, that when we come from the
Inland Parts nearer the Shore, we ‘difcover by
little and little the more remote Parts of the Sea,
and the nearer we approach the Shore, the further
we can fee upon the Ocean, . Therefore the remote
Parts of the Qcean are not elevated above the Sea
Coaft, but are of the fame Altitude with them
and the Earth.

3. SAILORS cannot difcover any Difference
between their Altitude, at the Sea Coaft, and in
the middle of the main Ocean, tho’ they ufe the
moft accurate Inftruments; which certainly they
might, if the remote Parts were elevated above
the reft, as’a’Tower, or a Mountain, For as
we can find the Altitude of a: Mountain, or Tower,
above the Places of Obfervation by Inftruments,
fo might they (if there were any) find the fupe-
rior Altitude of the middle of the Ocean above
the Parts next it, by fuch accurate Inftruments as
are now in Ufe, ' 45 5

4. THERE are found, if feveral Places,
great Numbers of Iflands, 'which are, fome of
them, extended far into the main Ocean, la:_nd

others
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others almoft contiguous to the Continent. There-
fore no Part of the main Occan is higher than

the Land ; becaufe it is.not higher than the Shores
-of thefe Iﬂands

5. THE Waves upon the Qcean never keep
long upon a ‘Heap, but are naturally diffufed *cill

.they ‘make a fmooth Surface : -wherefore it is un-

reafonable to fuppofe, that the Water fhould be
heaped up towards the middle of the Ocean.
6. I F the Waters in the main Ocean are higher

.than the reft, why do they not flow into the

Chanels of the Rivers, whofe Waters are _more
deprefled ? forwe. find, by Experience, .that Wa-
ter naturally flows: froin the Place where it is, to a-
ny-other that is:lawer, which is the Caufe of fo
many Inundations:

FR OM the whole1 thmk it fuﬂicxent]y appears,
that the Sea-is’ not higher than the -Shores ; : and
but. very: fewo Shores ‘are elevated - to. the  Height
of the Inland Parts, for thefe .are often obfcrvcd
to rife gradually above, the other, ’till they  be-
come high Mountains :: from whence.we conclude
that no Part of the Ocean is higher than the Su-
perficies of the Earth. -~ That the Inland Parts are
more elevated. than:the Sea: Shores, appears alfo
from the Rife and Currents of Rivers,  which, . for
the moft. part, break:-out, and are direted, from
thefe - Mediterranean- Places, towards the Ocean.
Thefe Places therefore are higher than the mari-
time Parts, becaufe’they pour down their Waters

< upon them. -'Not:but that there are fome Countries

which are ﬁtuated a lietle Jower than the: Surface
of the Ocean, but then they are defended either
by ‘the ‘Alticude. of the Shores, or by Banks, jor
long Ridges, of interpofed Ground. : Some Coun-
tries alfo are not fenced with Banks, becaufe they
fear a calm and fettled Sea fhould. overflow them,
but Jett, when it is ruffled with;Winds-and..made

impetuous,
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impetuous, it fhould violently break in upon
theri,

COROLLARY.

1T is therefore in’ vain to tell us, that the Sea is
higher than the Land, and that by a miraculous Pro-
vidence it is kept from overflowing the whole Earth,
and caufing another Univerfal Deluge ; for we have
fhewed, that both Land and Water are included
within our fpherical Superficies, and that moft
Parts of the Earth, at leaft the Shores are higher
than the middle of the Ocean, which for that Rea-
{on cannot overflow Countries, or caufe a Deluge,
unlefs the Shore or ‘Banks are wafted, and their
Height diminifhed, or a greater Qﬁuantity of Wa-
ter force them open, or overpower them, and then
indéed there may happen-an Inundation.  Neither
is it impoflible, o6r contrary to Nature, that the
“whole Earth'by fuch Medns might be overflowed,
as will be madeevidently appear at the End of
‘ this Chapter. Gy b

PROPOSITION I

Why_ ihe Ocean, feen from the Shute, “appears to'rife
and fwell to a greater Altilude, by bow much the
more remote it is. )

THIS is a Deception of Sight, or to’ fpeak
more accurately, in the Eftimation, which hath
brought many 1to an Error, and by which divers

“have fuppofed the Seato be “in fome” Places ‘feve-
ral Furlongs higher’ than ‘the Iand. "But“it-is a
wonder they have never taken niotice of 4 ‘cérmmon

“Experindent, “which is to be met ‘with”'every Dy,
whereby this Fallacy is eafily dete@éd. ’ 1f we lobk
“upon 2 long Pavement, er Area, or upona row of

Pillars,
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Pillars, the Parts that are remote, will appear
higher than thofé¢ that are near, and the whole
Pavement, or Area, will feem to be elevated by
little and little, as it’s Parts are more remote from
us, notwithftanding, in Truth, it be every where
of the fame Altitude, After the fame manner we
eftimate the Height of the Sea; for if we take a
levelling Inftrument, and obferve from the Shore
the remote Parts of the Sea, we fhall find it not to
be elevated above us, but rather deprefled below
the Horizon where we ftand. '

T HE Caufe of this Deception is thus explained
from Optics.  Let the Eye at A obferve a Pave-
ment, or the Superficies of the Water, a pretty way
extended # e (Fig. 18). Let the Angle 2 A ebe di-
vided into four equal Parts, or Angles ¢ Ad, dAc,
¢Ab, bAa, by the right Lines A b, Ac; Ad.
Thefe will divide the right Line "z ¢ into four un-
equal Parts, ab, b, cd, de, of which the more re-
mote will be the largeft, as appears by the Figure,
@iz, E d largerthande, and dc¢ larger than b¢, and
bethan ab. Altho’ thefe Parts are very unéqual,
yet, by a Deception of the Sight, they will be 'ju%'ged
to be all equal, and at an equal Diftance from the
Eye; fothat Ab, Ac, Ad, Ae, will feem to be

VAf, Ag, Ab, Ak;whereaf, fg, gb, bk, are equal
and thus the Parts b¢, cd, de, feem elevated, as
if they were fg, g b, bk.

O R jborter thus., Becaufe the Eye is raifed to
fee things at a Diftance, and deprefled to view
things near, therefore things at a Diftance feem ele-
vated, and things near deprefled. Or becaufe we
meafure the Diftance of the Parts that are near by
the elevation of our Eye, and therefore they feem
low ; but we cannot do fo' by the Parts at, a Di-
ftance, and therefore they feem not low, but raif-
.. ed more than they really are, Fi 1t g

i ' , HENCE
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HEN CE we gather, that tho’ the'Ocean may’
feem to be raifed above the Shore, and the more
the further off, yet we are not to think that it is
really fo.

SOM E imagine the Ocean to be higher than
the Earth, becaufe unlefs it was fo, they think it
impoffible that Water fhould flow from it to the
Heads of Rivers (which are commonly placed very
high in inland Countries) fince it never flows, but
from a higher to a lower Place. But we fhall dif~
cufs this Point, when we treat of the Origin of
Springs.

O T HE R S may infer, that the Pike of Zene-
#iff 1s not fo high as to be feen on the Oeean at fo
great a Diftance as fixty German Miles, or four
Degrees, unlefs either the Foot of the Mountain, or
the Ocean itfelf, be higher than the Sea upon the
Coaft of Teneriff'; the like may be faid of other
Mountains. What is to be anfwered here appears
from Chapter ix. where we treated of the Altitude
of Mountains.

PROPOSITION 1V.
To explain the Caufe and Origin of Bays and Sireights,

BAYS, properly fpeaking, are in the Earth and
not in the Sea, and therefore they ought to be cal-
led the Arms, Branches, or procurrent Parts, of
the Ocean. For thofe are more properly called
Bays of the Ocean, where it receives Peninfula’s,
fuch as Malacca, Futland, &ec.

BUT cuftom hath obtained that the word Bay,
fhould, contrary to i’s Signification, belong to
the Ocean, and be the fame as an Armor Branch
of it.

T HESE Bays-or Gulphsare thus produced.
When a part of the Sea Shore is by fome external

Caufe
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Caufe thattered and rent in two, fo as to leave an
Opening, whofe Surface is lower than the Surface
of the Ocean, the Water naturally gufheth in be-
tween the Cliffs, and is not ftopped till it meet
with more elevated Ground, by which it is bound-
ed, and formed into a Bay,

STREIGHTS are from this Caufe alfo pro-
duced.

T HE reafon why thefe Parts are now and then
{o miferably torn in Pieces, as to admit Inundati-
ons (by which Bays and Streights are formed) is
the impetuous Motion and violent dathing of the
‘Waves againft the Shore, being forced by Winds,
or fome other Caufe, almoft daily, to wath away
and wafte them : whereby, in procefs of time, the
Earth is broken and disjoined, and made unfit to
refift che rufhing of the Ocean. But this is more
likely to happen if the Shore be low, and canfift
of loafe and crumbling Earth, eafy for the Sea to
work upon, which will with fmall refiftance burft,
and make room for a whole Bay of Water. i

IT is manifeft, that fome new Bays and Streights
are thus produced, but we muft not thence con-
clude, that all which are at this Day found in the
Earth were fo generated : for it is very likely, that
a great many of them are of the fame Date with
the Earth and Ocean; and the rather, becaufe
none, nor any thing like them, have been produ-
ced in the memory of Man. Tho’ the ancient
Grecians have fuch Fables; and tell us, that the
Mountain Calpe ypon the Spanifb Shore, and Abyle
in Africa were formerly joined, but afterwards fe-
parated by Hercules ; trom whence thefe Mountains
were called Hercule's Pillars, and the Streights,
Hercules’s Streights (a).

1749

(4) There are a great many | veral other Reafons, to induce
Teltimonies of Authors, and fe- | us to believe, that Britain was
; not
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1T was a common Opinion of the Ancientsy
that the Streights between ftaly and Suily, iwere
thade by the Irruption of the Sea, which we do
not fo much doubt of : nor do we think it impof~
fible, that the like fmall Streights have been and
are ftill generated. Streights alfo may be turned into
Bays, and Bays into Streights ; as if, for Example,
the Mouth of the Streights of Magellan or Manilba,
fhould be ftopped on the one fide or the other,
they would be changed into long Bays: or if (on
the other hand ) the Ifthmus between Africa and
Afia, thould be removed, then the Red-Sea would
be joined to the Mediterranean, and they both be-
come Streights, and afford a Paflage to the Indian
Ocean.

PROPOSITION V.

Whetber the Qcean be every where of the fame
Altitude.

I'T appears from the firft Propofition, that the
Face of the Qcean in it’s natural Situation, and when
no Obftacle hinders, is every where of the fame
Altitude, having, as was there proved a fpherical
Surface, and being concentrical with the Earth:
but it may be here dotbted, whéther for fome
Reafons, it may not in one Place be higher than
in another ; which is very worthy of Obfervation,
and of great Moment to be ‘well underftood, by

not ‘an Ifland from the Begin-
ning, but was formerly joined
to Frapce by an Iffhmus, be-
tween Dgver and Calais, and
that this 7#bmus, in procefs of
Time, being continually beat
©pon by two impetuous Tides

every' Day on both Sides, was
wore away and wafted. The
great Dr Wallis was of this O-
pinion, and fo was Dr Mufzrave.
See ‘both their Argaments-in
Pbilyf. Tran- abridged by Maste.

Part 4. Page 33, 40.
; thofe
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thofe that propofe the cutting thro’ of Ifthmus’s,
and joining one Part of the Ocean to another.

SEVER AL will have both the Sea and Land
to be higher towards the Northern Parts, than about
the Equator, and this was Ariffetle’s Thought (in
Lib. 2. Chap. ii. de Celo) (c). The Reafon they
bring for it is, that the Ocean feems to flow from
the Northern Parts as from a Fountain; but this
does not prove it’s fuperior Altitude there: for
whether the Northern Countries, or rather the Nor-
thern Chanels, be higher or lower than the Cha-
nels near the Equator (as is yet doubtful, or at leaft
not fufficiently proved from that Motion which is
not generally found in all the Northern Parts) it
does not follow, if they were fo admitted, that the
Ocean is there higher ; becaufe that to lower that
fuperior Height, and to make the other equal with
it, the Ocean is conftantly flowing towards the
Equator.  Ariffotle in the forecited Place adds ano-
ther fabulous Reafon, taken from the Poets, which
is not worth an Anfwer, viz. that the Sun when it
fets, hides itfelf beyond the great Bulk of the Nor-
thern Regions.

T HIS Opinion of the fuperior Altitude of the
North Pole, feems to arife from hence 3 that when
we turn our Faces that way, we imagine the Pole
to be raifed above the Horizon of the Place we are
in, and therefore judge the Countries thereabouts
to be clevated above us.

SOME think the Indian Ocean to be higher
than the Atlantic, which they endeavour to prove
from the Flux of the Sea in at the Streights of Gi-
bralter, and of the Arabian Gulph: but then, this
doubt is to be confidered, whether the Altitude of
Bays, efpecially in their extream Parts, be the fame

(8) The Earth and Ocean are higheft about the Equator. See
the Note (4) en Chap. iil.

with
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with that of the Ocean, or lefs ; and chiefly thofe
Bays which are joined by very narrow Streights to
the Ocean.

THAT the Atlantic and Indian Ocean are
higher than the extream Parts of the Mediterranean,
near Egypt and Afia minor, none need doubt; for
unlefs the Streights of Gibralter (where the Atlantic
floweth into the AMediterranean) were fomething
lower than the Ocean, there would not be fuch a
ftrong Current there as it is. Perhaps at the.
Streight’s mouth there may be but little difference ;
but then further, to continue the Flux all over that
large Trac between Europe and Africa, the depref-
fion of the Bay muft by Degrees be greater, other-
wife the Water’could not flow when it is fo often
obftruéted by Rocks, Iflands, Peninfula’s, and o-
ther Obftacles, which repel the Current of the Wa«.
ter, and diminith the Force of the Influx. We
need not doubt of this, if it be true what is record-~
ed of Sefoftris, Darius, and other Kings of Egyps,
by fome Authors of good Credit, how they at-
tempted to cut a Chanel between the Red-Sea and
the Nile, that out of the Indian Ocean and thro®
the Red-Sea, they might fail that Way from the
Mouth of the Nile into the Mediterranean ; which
would be of great Advantage to Egypt and other
Countries upon the Coaft of the Mediterranean. But
they were forced to defift from this Enterprife,
when the Red-Sea was difcovered by the Artificers
to be much higher than the nner Egypt,  If there-
fore the Red-Sea be higher than the Land of Egypt,
it will be alfo higher than the Water of the Nile
and the Mediterranean itfelf, into which the Nile
flows; and confequently the Red-Sea, and alfo the
Indian Ocean, are both higher than the Mediterra-
nean, efpecially the furtheft Parts of it about E-
&P, Romania, and the Archipelago.

VOL. I, (6] MORE-
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MOREOVER, other Kings of Egyps of old,
and of late the Egyptian Sultans, and Turki/t Em-
perors, had frequent Confultations about cutting
through that Iffbmus that joins dfrica to Afia, and
feparates the Mediterranean from the Red-Sea 5 but.
the Reafon, as we are told, why they did not fet
about it was, that the Indian and Red-Sza were found
to be much higher than the Shores of the Mediter-
ranean: and therefore it was feared, that the Red-
Sea thould overflow them, efpecially Egyzs, which
is reckoned by every one to be a very low Coun-
try.

YTHAT the Red-Sea is higher than the Medi-
terranean appeareth from thefe Obfervations ; but
this, not without Caufe, may be doubted by fome,
becaufe they are both Bays, the one of the Atan-
tic and the other of the [ndian Ocean. Therefore
to give a plaufible Reafon, why the one fhould be
higher than the other, it will not be amifs to con-
fider; that tho’ they are both depreffed more than
the Seas from which they flow ; yet the Difference
is lefs fenfible in the extream Part of the Red-Sea,
which is nearer the Indian Ocean, than the extream
Parts of the Mediterranean are to the Ailantic. For
I cannot think that the Jndian Ocean is higher than
the A!lantic, as fome imagine.

IF therefore the Ifthmus was cur through, no
doubt but a great Quantity of Water would flow
from the Red-Sea into the Mediterrancan 5 but I can-
not think fo much asto bring Egyps, and other
Places about the Levant, into danger of beirg over-
flowed: becaufe if the Judian Ocean poured in more
Water, the Atlantic, would very likely emic lefs,
that fo they might each retain the fame Altitude in
Proportion.

BESIDES this, I fuppofe the Sultans of Egypt
and the Jurks, were induced by other Political

X Caufes
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Caufes and Reafons to omit cutting through this
Iithmus.

THE firft fcruple was no doubt the greatnefs
of the Work, for it would be no fmall Labour and
Expence to cut thro’ an Ifthmus, whofe Breadth at
the narroweft Part is at leaft forty German Miles,
and the Earth rocky ; befides there muft have been
Dams and Wears made in feveral Places, which
could not have been done without fkillful Work-
men, which thofe Nations have always wanted.

THE fecond Reafon was, becaufe they fup-
pofed the Chriftian Nations in-Jialy, Venice, France,
Spain, &c. would receive greater Benefit than they
themfelves from this Canal, by failing thro’ it to
Perfia and India, and bringing thence thofe pre-
cious Commodities, which the Turks and Egyptians
at prefent carry at their own Prices by Land, and
for which they receive large Duties, which bring
confiderable Revenues into the Grand Seignior’s
Coffers. See Maffeus’s Hiftory of India, Book ii.
where he tells us, how much the Sultans of Egyps
were formerly offended at the Portuguefe failing and
trading into India.

A third Caufe why they neglected this was per-
haps, becaufe they knew the Chriftians excelled
them in Navigation ; and were therefore afraid left
they fhould invade thofe Streights, and the adjacent
Countries, or even Medina itfelf, the Sepulchre of
Mabomezt.  For a confiderable Fleet would in a
fhort time tranfport a great Army of Men, and all
neceflary Provifions from Eurspe to Arabia, by this
Canal.

BUT Alpbonfus Albuguerce, Governor of the
Portuguefe. Indies, was of anether Opinion, ~when
he had intended to have turned the ' Nile from
Egypt, by cutting a Chanel thro” Abyfinia (which
borders upon Egypt, only a few Defarts interpo-
fing) to the Red-Sea, that by this medns hé might

02 render
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render Egypt barren and unfruitful to the Tarks;
but he died before he could undertake it.

THUS far, concerning the Altitude of the
Mediterranean compared with that of the Red-Sea,
Atlantic, and Indian Qcean. We were obliged
to explain it; becaufe from thence fome take
Occafion to argue the unequal Altitude of fome
Parts of the Ocean.

BUT thefe things may be confirmed by ano-
ther Example, if we may compare great Things
with fmall. The German Ocean, which is a Part
of the Atlantic, running between Friefland and Hol-
land, forms a Bay; which tho’ it be but fmall, in
comparifon of thefe famous ones juft now men-
tioned, yet it is called a Sea, and watereth Am-
Jterdam the Capital of Holland. Not far from thence
is the Lake of Harlem, which is alfo called the
Sea of Harlem: this is as high as the foremen-
tioned Bay, and fends cut a Branch to Leydens
where it is divided into feveral lefler Canals. And
becaufe neither the Lake nor the Bay overflows
the bordering Country (when they are fettled and
at quiet, and they have Bulwarks provided againft
a Storm) it appears that they are not higher than
the Lands of Holland. But that the German Ocean
is higher than thefe Countries, hath been experien-
ced by the Inhabitants of Leyden, when they under-
took to cut a Canal from their City to the German
Shore, near the Town of Catwic, ~which is about
two Holland Miles in Length ; fo that the Sea be-
ing let in, they might fail into the German Ocean,
and from thence to other Countries, But when
they had finithed a great Part of it, “they were for-
ced to leave off, having at length found, by Ob-
fervation, that the.German Ocean was bigher than
the Ground between ‘it 'and Leyden ; from whence
the Place where they l:ft off is called by the Dutch,
Het malle Gat. 1. e, uaprofpercus, Therefore the

1 German
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German Ocean is fomething higher than [the Zuy-
der Zee or] the Bay of Holland.

BUT all Bays are not deprefled below the
Ocean, for thofe that run out into the Land at
broad and open Paflages, fuch as thofe of Mexico,
Bengal, &c. are, without doubt, of the fame Al-
titude with the Ocean itfelf: tho’ I know the Spa-
niards doubted this (whether the Pacific Ocean was
higher than the Bay of Mexico) when they conful-
ted about cutting thro’ the Ifthmus of Panama,
that they might with more Expedition fail to Peru,
China, and the Indian Iflands. But befides this
Sufpenfe, we underftand that ¢hey had a Political
Reafon for not doing it 5 they were afraid left the
Englifoy Dutch, and other Nations fhould make
ufe of it, and lie in wait at the Entrances, or in-
vade Peru. For the Englifb and Dutch would not
care to make fuch long and dangerous Voyages
thro’ the Streights of Magellan or La Maire, when,
with a well furnithed Fleet, they could force their
way thro’ thofe Streights, and perhaps take Pery,
or at leaft cruth the force of the Spaniards there.

THAT we may put an end to this, it is beft
to determine, that the divers parts of the Ocean
and broad Bays are all of the fame Aldtude, (as
was proved in the firft Propofition) but long Bays,
and chiefly thofe produced from narrow Streights,
are fomewhat deprefled, efpecially at their extream
Parts: but I could with there were more diligent
and accurate Obfervations made by thofe who have
the Opportunities of making them, to remove,
if poflible, the following Doubts, wiz. 1. Whether
the Indian, Atlantic, and Pacific Ocean are of the
fame Alitude, or the Atlantic be lower than the
other two. 2. Whether the northern Ocean, near
the Pole, and within the Frigid Zone, be higher
than the Atlantic. 3. Whether the Red-Sca be
higher than the AMediterranean. 4. Whether the

- O3 Pacific
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Pacific Sea be higher than the Afexican Bay. 3.
Whether the Baltic be as high as the Atlansic.
And thefe Differences ought to be obferved in
Hudfow’s Bay, the Streights of Magellan, and others.
We fhall treat of the Euxine Sea in Chapter xv.

T HE continual Flux and Reflux of the Sea,
and Currents, make the Face of the Ocean
mutable, and it’s Parts of a different Altitude, at
different Times; but thefe arife from external
Caufes, and we here only confider the natural Con-
ftitution of the Water : befides, they do not feem
to alter the Altitude {fo much in the middle of the
Ocean, as near the Shores.

COROLLARY.

THEREFORE we cannot affent to Papy-
rius Fabianus and Cleomedes, who determined the
greateft Height of the Ocean to be fifteen Furlongs,
or halfa German Mile ; unlefs they mean the Depth,
which is not at all well exprefled by the Word Alti-
tude, as it appears in the Tranflation of Ariffetle,
Book i. Meteor. Chap. xi. at the end, where dfse
7% wovrs Is explained of the Altitude of the Sea.

PROPOSITION VI.

The Depth of the Sea, or Ocean, in moft Parts may
be tried gwith a founding Lead ; and there are but
few Places where the Bottom cannot be reacked.

T HE Depth of the Ocean varies according to
the greater or lefier Depreflion of the Chanels ;
being found ¢ of a German Mile, b, 1%, %, %
&c. deeps and in a few Places a whole German
Mile or more, where the Line was commonly not
long enough to try how much, tho’> even there
it is likely the Bottom is not at a vaft Diftance,

0 unlefs
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unlefs perhaps in fome Places there may be deeper
Pits than ordinary, or fubterranecus Paflages.

T HE Depth of Bays is not fo great as that
of the Ocean, and their Chanels are lefs hollowed
by being nearer the Land: for the fame Reafon
the Ocean is not fo deep near the Shore, as in re-
mote Places ; which happens by reafon of the con-
cave Shape of the Chanel.

SAILORS find the Sea’s Depth with a {found-
ing Lead, in the Shape of a Pyramid, of about
twelve Pound Weight, faftened to a Line about
two hundred Perches long, tho’ fome require a
Lead of a greater Weight: yet they may be fome-
times deceived in this Obfervation if the Line
fhould be carried away by a Current or Whirl-
pool, fo as not to defcend perpendicularly, but
obliquely.

BUT when the Depth is fo great that no Line
is fufficient to found it, fome have thought of a
Method to try it thus (d). In the firft Place they
obferve, how long a known Weight of Lead will
be in defcending a known Depth ; then they faften

O 4 a Cork

(d) The learned Dr Hook has
given usa Method (much like
the following) to found the
Depth of the Sea without a
Line, which, becaufe it pro-
mifeth Succe(s, we fhall here
defcribe from the Phils! Tranf.
No g. Page 147.

Take a Globe of Fir, or
Maple, or other light Wood,
as A; (Fig. 19.) let it be well
{ecured by Varnith, Pitch, or o
therwile, from imbibing Water;
than take a Piece of Lead, or
Stone, D, confiderably heavier
than will fink the Globe: let
there be a long wire Staple B
in the Ball A, and a fpringing

Wire C, with abended End F,
and into the {aid Staple, prefs in,
with your Fingers, the {pring-
ing Wire on the bended End:
and on it hang the Weight D,
by it’s Hook E, and fo let the
Globe and all fink geatly into
the Water, in the Polture repre-
fented in the Figure, to the
Bottom, where the Weight, D,
touching firft, is thereby ftop-
ped; but the Ball, being by
the Impetus it acquired in def-
cending carried downwards a
little after the Weight is {top~
ped, fuffers the {pringing Wire
to fly back, and thereby fets
itlelf at Liberty to nz-afc::.\m:l"i
n
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a Cork or a blown Bladder to the Lead, fo as it

may be difengaged from

it, as foon as the Lead

fhall touch the Bottom: this being done, they let
down the Lead, and obferve the time between it’s
touching the Bottom, and the Cork’s rifing to the
Surface of the Sea ; from whence by comparing this
with the aforefaid Obfervations, and ftated Pro-

And by obferving the Time of
the Balls ftay under Water,
(which may be done by a
Watch, or a good Minute
Glafls, or beft of all by a Pendu-
lumn vibrating Seconds, (which
muft be three Foot three Inches
and one fifth of an Inch long)
you may by the help of fome

A wooden Ball A weighed — —

Another wooden Ball B
A Lead A
Another Lead B —

The Ball B and the Lead B
were let down at fixteen Fa-
thoms ; and the Ball returned
in forty eight fingle Strokes
of a Pendulum, held in the
Hand, vibrating fifty eight fin-
gle Strokes in a Minute.

A fecond time repeated with
the fame Succefs ; wherefore
the Motion was four Foot
every Second.

Again the Ball A, and the
Lead B, whofe Nail was bend-
ed into a fharper Angle; the
Ball returned in thirty nine
Strokes. A fecond time repeat-
ed with the fame Succefs, at
the fame Depth.

Ball A, Lead A, at eight Fa-
thoms and one Foot, returned
‘at twenty; repeated at eight
Fathoms, returned at nineteen.
Tried the third time at ten

Tables, come to know any
Depth of the Sea. Which Ta-
bles may be calculated from the
following Experiments made by
the Lord Viic. Brounker, Sir
Robert Murray, and Mr Hook,
in the Chanel at Sheernefs;
mentioned in Pbilof. Tranf. N
24. Page 439.

Oz. Gr.

— 3527 00

— — 30 20

— — —30 o0
— = £y
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Fathoms four Foot, returned
at twenty eight.
A fourth Tryal at the fame
Depth, juft the fame.
A fifth, at ten Fathoms five
Foot. returned at twenty feven.
A fixth Tryal, juft the fame.
A feventhat twelve Fathoms
five Foot, returned in thirty-
feven.
An eighth Tryal juft the fame.
But if it be alledged, that it
muft be known, when a light
Body afcends from the Bottom
of the Water to the Top, in
what Proportion of Time it
rifes; it may be confidered, that
in thefe Experiments the Times
of the Defcent and Afcent are
both taken and computed to-
gether; fo that for this Pur-
pofe, there needs not the Nice-
ty which is alledged.
PO_I'UOHS,
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portions, they find the Depth of the Ocean.  But
there is fuch a Nicety required in making thefe Try-
als, and the time of Obfervation is fo fhort, that
it is very rare to find the true Depth by this Me-
thod.  However it appeareth, that the Depth of
the Ocean is every where finite, and not extended
to the Antipodes; becaufe if two Portions of Earth
were divided by any Part of the Ocean, which
might be continued thro’ the Center to the oppo-
fite Side of the Globe, unlefs they were fupported
with Arches, they would immediately fall together
at the Center, becaufe the Earth is heavier than the
Water. Befides, the whole Bulk of Earth and Wa-
ter is finite and fpherical; and therefore the Depth
of the Ocean cannot be infinite.

MOREOYV ER, from the Obfervations of the
Depth in divers Places, it is manifeft, that the Cha-
nels in Depth are nearly equal to the Mountains
and inland Parts in Elevation, that is, as much as
the one is raifed, fo much the other is deprefled,
and as the Altitude of the inland Parts is gradually
increafed from the Shore, fo is the Sea deeper and
deeper towards the Middle of the Ocean, where
the Depth is for the moft part greateft.

T HE Depth of the Sea, is in the fame Place
often altered by thefe or the like Caufes. 1. By the
Flux and Reflux. 2. by the Increafe and Decreafe
of the Moon. 3. By the Winds. 4. By the moul-
dering and fubfiding of the Shores; whence the
Chanel is made higher in procefs of time by Sand
and Mud.

PROPOSITION VII

The Ocean doth not flow from Springs, but is contained
within the Cavities of the Earth ; the® it is not al-
ways numerically the fame, but continually increafing
and diminifbing.

: WE
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W E know by Experience that the Water of
Rivers is produced by Springs, and becaufe it hath
been fo for many Ages patt, it neceffarily follows,
that the Water which 1s continually flowing to the
Sea, returus again to the Fountains, either by fub-
terraneous Ducts, or fome other way. The Phi-
lofophers of old were alfo of Opinion, that the Sea
iffued forth at feveral Springs; neither could the
Magpnitude nor the Perpetuity of it’s Bulk convince
them of their Error, for they faid, that it was con-
veyed by fubterrancous Fiffures to thefe Fountains,
which therefore kept continually flowing. Ariffosle
(Book ii. Meteor. Chap. ii.) endeavours to prove
the contrary, and to refute the Arguments of the
Ancients, but fays very little to the Purpofe ; we
think thefe following will be more effeftual to dif-
prove them. If the Ocean have Springs they muft -
cither be in the raifed Parts of the Farth, or in that
Part which 1s covered with the Ocean, that is’ in
the very Chanel of the Sea. That there are no
fuch upon the dry Land is apparent, becaufe there
were never yet found any; and to fay that they
are in the unknown Countries towards the North
or South Pole is to take a Thing for granted with-
out any manner of Reafon for it, becaufe moft of
thefe Countries are covered with Ice continually,
and as many as are difcovered of them afford no
Springs at all. Neither can they pretend to fay
that they are in the Chanel of the Sea ; for if they
were, they would be no further diftant from the
Center than the Ocean itfelf; and therefore the
‘Water in them would not flow, but be at Reft,
becaufe it is againft Nature that it fhould afcend
from a lower to a higher Place; and the Springs
of all Rivers are higher than the Waters they emit.
Some indeed may object that this Motion is vio-
lent, becaufe that the Bottom of the Ocean, being
perforated into Ducts, Meanders, Fiffures, or Ca-

' nals,
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nals, (which youw'll pleafe to call them) is not ter-
minated in the Earth’s Bowels, but extended to a-
nother Part of the Bottom of the Ocean by more
Intercourfes than one ; fome of which convey the
‘Water one way, and fome another, fo that it iffu-
eth out of each, as if they were fo many Springs.
And fince (fay they) it is not contrary to Reafon
to {fuppefe many of thefe Paffages or Intercourfes,
nothing hinders but that there may be alfo as many
Springs in the very Chanel of the Ocean. But
thefe are all vain Fancies, and no way agreeing
with the Nature of Water ; for tho’ the Water be
continued thro’ thefe Orifices, it will not low thro”
one or the other, but be at Reft, unlefs it be ur-
ged by fome external Caufe ; and tho’ it be prefled
by the incumbent Water on this fide the Inter-
courfe, it will not difcharge itfelf at the other ;
becaufe it is as much preﬁ'ed by the incumbent
Water there, which keeps it in Zguilibrio, and at
Reft, as may be proved by Experiment thus:

Let ABCD (Fig. 20.) bea Veffel full of Wa-
ter, and A B i’s fpherical Superficies. Let RPEF
be a hollow Beam of Wood, lying obliquely un-
der Water, {o that the whole at g under A may be
higher than the Hole at b under B. Then the
Water will flow in at both ends of the Beam ’cill
the hollow Part be full ; but there will be no Flux
at either Orifice ; not at g becaufe it is higher
nor at b, becaufe, tho’ it be lower than g, yet the
greater Weight of the Water about B will ftop
the Flux (e).

(¢} For, by the Laws of Hy-
droftatics, the Weight of the
greater Column of Water un-
der B is of the fame force to
prefs the Water upwards at the
Hole 5, as the leffer Column

of Water under A, and it's
own relative Gravity in the
declining Bore is to prefs it
downwards at the Hole g3
thercfore it remains in ZEgas-

librie, and at Reft. )
IR
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IF it fhould be again objected, that the incum-
bent Water upon the one Orifice is of a lefs Alt-
tude, and therefore not of fo great Force to repel
the Flux of Water, which is immitted at the other:
We anfwer, 1. That fuch a thing may be, if the
Superficies of the Water, which prefieth one Orifice,
be feparated or not continuous to the Superficies of
the Water that prefleth the other Orifice 5 but if
thefe two Surfaces are continuous, the Water will
fooner defcend by that Continuation to the lowar
Place, than by this fubterraneous Duét. 2. If what
was objected be allowed, this Motion would in a
thort time ceafe, viz. when fo much Water was
run out by the Intercourfe from the higher to the
lower Place, as to make both their Surfaces of an
equal Altitude. And further, fuppofe one part of
the Ocean was perpetually higher than the other,
there conld be no Reafon given, why the Water
thould circulate, or interchangeably be poured from
one Part into another.

F R OM whence it is evident, that the Ocean
hath no Springs, but is a vaft Collection of Waters
contained in Chanels.

Y E T there are fome things to be taken no-
tice of, which are commonly objected againtt this,
Tiz.

1. THAT our proof is built upon a Suppofi-
tion, that the Ocean, as to it’s natural Conftitution,
is continually at Reft, without taking notice of it’s
being moved by any external Caufes: but there is
no time in which the Ocean is not in Motion, either
by the Wind or Tide, or fome other violent Agent,
which caufes the Altitude and quantity of the Wa-
ter to be greater fometimes in one Place and fome-
times in another ; and then the Water which is more
clevated, is poured into thofe fubterraneous Inter-
courfes, and rufhes towards the Parts that are of a
lefs Altitude, and where the incumbent Water is

lefs
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lefs able to refift the Eruption. To which I an-
fwer, that tho’ this is poffible, yet it cannot be prov-
ed either by Reafon or Experience, fo neither can
the contrary, therefore this Problem is a Dilemma,
or doubtful. That there are indeed fubterraneous
Receptacles and Cavities in fome Parts of the
Bottom of the Sea we cannot deny, becaufe in fome
Parts it is of an immenfe Depth, where the neigh-
bouring Places are but fhallow; but if this were
admitted it will not follow, that the Water runs
thro’ thefe Paflfages, or that they extend from
one Chanel of the Ocean to another: or even if
they were, fince they are not in all Places, and
fince thefe external Caufes operate fometimes in
one, and fometimes in another Part of the Ocean,
it will not be granted, that there are perpctual
Springs of the Ocean in any one Place, but that
the Water flows fometimes from one Part of the
Chanel, and fometimes from another, according to

the Place and Continuance of the external Caufe.
2, SOM E may thus argue, that there is a con-
tinual Current of the Sea from North to South, be-
tween both Sides of America and the Old World
but that we cannot perceive a Current in any Place
whereby the Water is conveyed towards the Nor-
thern Regions : therefore fince the Flux is perpetual,
and hath no apparent Source there, nor Convey-
ance thither, jt is probable, that the Water flows
to the North thro’ fubterraneous Paflages, and iffu-
eth out at the Holes in the Bottom of the Chanel,
as out of a Spring 3 from whence it returns again to
the fouthward, There is another Caufe taken from
the former, wiz, That the Sea-Water in the Zor=
rid Zone is much heavier than in the Northern Re-
gions, as we fhall prove in Propofition 8, and 123
and therefore there is a greater Preflure and Force
to puth forward the Water thro’ the Paflages there,
than there is to refift it at the Northern End of the
Intercourfes,
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Intercourfes, where, for want of an equal Preflure,
it breaks out at the Holes in the Bottom of the
Chanels. To this we anfwer, that the Flux of the
QOcean from the North is not fo great as is fup-
pofed, and as the Ancients imagined ; (who would
have the Water to flow from the Pole thro’ four
Chanels, as is reprefented in {fome old Geogra-
phical Maps;) nor are the Currents conftant, but
only frequently obferved, by reafon of the frequent
North-Winds, and the great quantities of Snow
and Rain which very often raife the Waters,
and caufe them to flow towards the South. And
further, in other Parts another Motion of the
Sea is obferved, of which fee the following
Chapter.

3. I'T is no Notion, but a rea] Truth, that all
the Springs of Rivers, which flow into the
Sea, are Springs of the Ocean: For fince there is
in Procefs of Time a vaft quantity of Water
poured into the Sea, no doubt but it returns from
the Ocean to the Heads of the Rivers thro’ fubter-
raneous Paflfages, or by Dew and Rain. 'We thall
not contend about this; for we do not, in the
Propofition, mean fuch Springs as thefe; but whe-
ther there are Springs in the Caverns of the Earth,
under the Chanel of the Sea, which fupply the O-
cean with Water. f

4. I'T appears probable, that there are fuch

rings in the Chanels of the Sea; becaufe there
is-found, in fome Places, frefh Water at the
Bottom of the Sea, which muft certainly arife from
Springs in the very Chanel. - Linfthoten tells us,
that in the Gulph of Ormus, near the little Ifland
Bareyn, there is brought up freth Water, by the
Divers, at four or five Fathoms depth; and the
like Springs are found at the Bottom of the Seas
and Bays. To this we anfwer ; that there are but
few fuch Springs found, and thofe not fufficient

tQ



Cu AP. 13, of Univerfal Geography. 207
to fupply the Ocean with Water; befides the

ueftion is not about fuch, as we faid before.

FROM thefe Things it appears, that the Sea
may be rightly faid to have Springs in fome Senfe,
tho’ different from what we mean by the Springs
of Rivers; in which Senfe this Propofition ought
to be underftood. Hence alfo we know what to
think of the Queftion; Whether the Ocean be
always one and the fame, and conftantly remains
fo, or whether it be a Body whofe Parts are con-
fumed and renewed again perpetually.

PROPOSITION VIIIL

The Saltnefs, or Salt Tafte, of the Sea-Water proceeds
from the Particles of Salt which are mixed with
it : but whence thefe Particles proceed, or bow they
are continued and increafed, is uncertain.

EXPERIENCE proves the firft Part of this
Propofition, for every Body knows that Salt is
made either by evaporating Sea-W ater with the Sun,
or by boiling it with the Heat of our Fires. In
Germany, and other Countries, they make ufe of
Fire to feparate the Water from it. But in France,
where the Sun is hotter, the Sea-Water is let into
Pits or Ponds, where in a few Months, by the ex-
tream Heat of the Sun, it’s frefh Particles are ex-
haled or evaporated, and it’s falt ones are concre-
ted and formed into Grains of Salt. Alfo upon
the Shores of feveral Countries, as England, &,
there is gathered abundance of Bay-Salt, which
the Sea (continually overflowing them) leaves daily
in moift Particles, from whence the moft fubtile,
or freth, Parts are exhaled, and what is left be-
comes Heaps of Grains of Salt, whofe Blacknefs is
taken off by boiling; tho’ this fort of Salt is
wafhed away and diffolved from many Shores l;y‘

the
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the Violence of the Ocean, and therefore is not
found upon all Shores. And fince this is a com-
mon Experiment which every one knows, Ariffotle
need not have inftanced a falfe one (by letting
down a Veflel of Wax into the Sea) to prove the
Truth of this Propofition.

HENCE it appears, that the true Caufe of
the Saltnefs of Sea Water, is the Particles of Salt
which are contained in it, and mixed with it.
"Therefore the Ariftotelians, with their Mafter, fpeak
improperiy, and obfcurely, when they affere that
this Saltnefs is caufed by the Water’s being ex-
treamly heated by the Rays of the Sun ; but of this
we fhall fay more by and by.

BUT the chief Controverly is about the other
part of the Propofition, viz. whence thefe Parti-
cles of Salt proceed ?

ARISTOTLE was of Opinion that the dry
Exhalations, or Fumes, (which he thought were
burnt, and of a faline Nature) being elevated
from the Earth, and mixed with moift Particles,
when they are turned into Rain, fall down with it
into the Sea, and that from thence proceed the faline
Particles, and the Saltnefs in the Sea-Water. Thefe
are his exprefs Words in Lib. ii. Chap. vii. Meteor.
.And he takes a great deal of Pains to defend this
Opinion, becaufe by it he could fhew a Reafon
why the Sea continues always falt.

OTHER Peripatetics (who alfo pretend to
have Arifiotle on their Side) affert, that the Sea
is falt in jtfelf, by reafon of it’s being perpetually
{corched with the Sun-Beams ; and for this Reafon
they fay it is frefher towards the Bottom, and falteﬂ
at the Surface,

BOTH thefe Opinjons labour under fuch great
Difficulties and Abfurdities, that it is a2 Wonder fo
many-learned Men and Philofophers could be fa-
tisfied with them,

: "THESE
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THESE things may be objetted againft
Ariftetle’s Hypothefis; 1. That Rain-Water, ac-
cording to this, ought to tafte falt, upon the O-
cean, which is contrary to Experience, for it is
found not to tafte falt at all. And Scaliger’s Re-
medy for this is infufficient, who fays, that it
ought not to tafte fo at firft, becaufe the hot
Vapour hath not had time to be condenfed, being
more rare, and alfo having lately defcended from
a colder Region of the Air; but fuch Rain-Wa-
ter hath been preferved feveral Days by Mari-
ners, in which time it would certainly have tafted
falt, if it had held any in it. 2. The lefs it rained
the lefs falc would the Sea-Water tafte, which is
found to the contrary.

T HE other Opinion hath thefe Abfurdities:
1. It is falfe that the Sea is not fo brackifh
nearer the Bottom ; for this only happens where
Springs of freth Water rife from the Bottom of
the Chanel. 2. Experience fhews that frefh Water
doth not become falt by long boiling, or by be-
ing long expofed to the Sun.  Scaliger likewife
endeavours to obviate this Objeétion by a fubtile
Argument, He fays that this happens {o by reafon
of the fmallnefs of the quantity of that Water
which is ufed in the Experiment, which doth not
thicken but is diffolved. But let us take ever fo
great a Quantity, and put it over a gentle Fire,
that the diffolution (into Vapours as he means)
may be hindred, yet the Water will tafte no more
brackifh than it did at firft, 3. Lakesand Marfhes,
though they are conftantly heated by the Sun-
Beams, yet do not grow falt, Scaliger alfo
would wave this Objetion, faying, that this
happens becaufe of the continual Succeflion of
frelh Water. But if we obferve Lakes and Mo-
raffes that are fed only by Rain and melted Snow,
where there is no fuch Succeffion, we fhall find

VOL. I P them
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them rather to dry up, thro’ a long want of
Rain, than to become brackith, or be turned in-
to fale.

THEREFORE, rejeéting thefe falfe Opi-
nions concerning the Origin of Salt in the Ocean,
et us lay hold of fome others that feem more
probable (f).

(/) The moft probable Caufe
of the faltnef(s of the Ocean is
thus explained by Dr Halley,
in Philof. Tranf. No 344. ¢ [
¢ have obferved (fays he) that
all che Lakes in the World,
properly fo called, are found
to be falt, fome more fome
lefs than the Ocean Sea,
which, in the prefenc Cafe,
may alfo beefteemed a Lake ;
fince by that Term I mean
fuch ftanding Waters as per-
petually receive Rivers run-
ning into them, and have no
Exit or Evacuation.
¢ The number of thefe Lakes,
in the known Part of the
World, is exceeding fmall,
and indeed, upon enquiry, I
cannot be certain there are in
all any more than four or five,
9iz. 1. The Cafpiar Sea. 2.
The Mare Mortuum, or Lacus
Afpbaltites. 3. The Lake on
which ftands the City of
Mexico; and 4. Titicaca a
Lake in Persz, which, by a
Chanel of about fifty Leagues,
communicates with-a fifth and
fmaller, called the Lake of
Paria, neither of which have
any other Exit. Of thefe the
Ca/pian, which is by much
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Ocean. The Lacus Ajphal-
tites is fo exceeding falt, that
ir's Waters feem fally fated,
or fcarce capable to diffolve
any more ; whence, in Sum-
mer time, it’s Banks are in-
cruftated with great Quan-
tities of dry Salt, of fome-
what a more punzent Nature
than the Marire, as having
a relith of Sa/ Ammoniacs as
I was informed by a curious
Gentleman that was upon the
Place. it

¢ 'The Lake of Mexics, pro-
perly {peaking, is two Lakes
divided by the Caufways that
lead 1o the City, which is
built in Iflands in the midft
of the Lake, undoubtedly for
it's Security ; after the Idea,
it is poflible, it's firft Founders
borrowed from their Beavers,
who build their Houfes
in Damms they make in the
Rivers after that ‘manner.
Now that part of ‘the Lake
which is to the northwards
of the Town and Caufways,
receives 2 River of a confider-
able Magnitude, which being
fomewhat higher than the o-
ther, does with a fmall fll
exonerate itfelf into the fouth-
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the greateft, isreported tobe ¢ ern Part which is lower.
¢ fomewhat lefs falt chan the ¢ Of thefe the lower is found
‘o
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1. THESE Particles are coéval with the O-
cean itfelf; and therefore it is the fame thing to en-
quire about the Origin of the terraqueous Globe,
and the Fabric of the whole World, -as to dif-
pute how the Ocean came to be falr.

2. IF this Opinion do not pleafe, we will propofe
another, wiz. that thefe Particles were, in times
paft, wathed and disjoined from the Earth, and
diffolved in the Water; for we need not doubt
but that there are feveral Mountains and Rocks
of Salt in the Chanel of the Sea. The Ifland of
Ormus is nothing but white hard Salt, of which
they make the Walls of their Houfes, and there

to be falt, but to what De-
gree I cannot yet learn;
though the Aipper be almoft
frefh.

¢ And the Lake of Titicaca,
being near cighty Leagues in
Circomference, and receiving
feveral confiderable frefh Ri-
vers, has it’s Waters, by the
Teftimony of Herrera and
Aeofta, fo brackifh as not to
be potable, tho’ not fully fo
falt as that of the Ocean;
and the like they affirm of
that of Paria, into which the
Lake of Titicaca does in part
exonerate itfelf, and which
I doubt pot will be found
much falter than it, ifit were
enquired into.

¢ Now I conceive, thatasall
the Lakes mentioned do re-

confequently that Lakes moft
be higger or leffer according
to the Quantity of the frefh
Water they receive. But the
Vapours thus exhaled are per-
fectly frefh, fo that the faline
Particles that are brought in
by the Rivers remain behind,
whillt the frefh evaporates 3
and hence s evident, that
the Salt inthe Lakes will be
continnally_angmented, and
the Water grow falter and
falter. But In Lakes that have
an Exit, as the Lake of Gen-
neferet, otherwile called that
of Tiberias, and the upper
Lake of Mexics, and indeed
in moft others, the Water be-
ing continually running off, is
{upplied by new frefh River-
Water, in which the faline
ceive Rivers, and have no ¢ Particles are fo few as by no
Exit or Difcharge, fo 'twill ¢ means to be perceived.
be neceflary that their Waters ¢ Now if this be the true
rife until fuch time as their ¢ Reafon of the Saltnefs -of
Surfaces are. fufficiently ex- ¢ thefe Lakes, ’tis not improba-
tended, fo as to exhale in- ¢ ble but that the Qcean itfelf
¢ Vapour that Water that is ¢ is become falt from the fame
¢ poured in by the Rivers; and ¢ Canle, &' 2
P2 i
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is not one Spring of freth Water in the whole
Iland. There are alfo feveral Mines of Salt in
the Earth, as every one knows, fome of which
we have defcribed in Chapter xi.  But there is
no need of particular Examples; let us confider
the whole Earth, and we fhall find a great Part
of it to be nothing but Salt; it’s Coherence and
Compofition is by Salt, and, as Chymifts and Na-
tural Philofophers rightly obferve, all folid Bo-
dies are -concreted and joined by Salt; which Ex-
perience alfo proves; for if any hard Body be
burned and confumed to Afhes, much Salt will
be found in it.

NOTHING can be alledged againft this O-
pinion of any Weight, and which may not be
eafily refuted. Some have thought it impoffible
that thefe falt Particles of the Earth fhould per-
petually fuffice, and thould not at fome time be
quite wathed away by the Water of the Ocean,
which conftantly takes away fome Part of them :
To which we anfwer ; that the Salt, thus wrought
upon, is not fo much lefiened as to need great
recruiting 5 and if any be disjoined, or fhaken
from the reft, it is not carried without the QOcean,
but laid up in fome other Place.

PROPOSITION IX,

Whether the Sea-Water be frefler nearer the Bottom ?
and why, in fome Places, frefb Water is drawn
Jrom the Bottom of te Ocean?

T O thefe Queftions Tanfwer ; That we have not
found it frefher near the Bottom, except in fome
“particular Places; where, it is very probable,
there are Springs of freth Water.  For it is a-
gainft Nature that Salt Water thould float above
freth, when it is heavier.
: THOSE
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TH OSE Places of the Sea where there feem
to be frelh Water Springs, at the Bottom, the
Studious may colle¢t out of Geographical Au-

thors (f).
PROPOSITION X. >

The Water of the Ocean is lefs falt by bow much it
is mearer the Poles, and falteft about the Equator,
or in the Torrid Zone.

THIS is only to be underftood of moft Parts
of the Ocean, for the Propolfition admits of fome
few Exceptions.

THERE are feveral Reafons for this unequal
Saltnefs, viz.

1. TH AT the Heat of the Sun in the Torrid
Zone exhales more Vapours than in the northern
Countries, and thefe Vapours are all freth Water
for the Particles of Salt are not fo eafily evapora-
ted by reafon of their Gravity; and therefore the

(/) That the Curious may
not be at a Lofs to examine the
Saltnels of the Water at feveral
Depths, Dr Haok invented an
Inftrument to fetch it up at any
Depth, which is defcribed in
Pbl/af Tranf. Ne g. Page 149.
and N 24. Page 447. or in
Lowthorp's Abridgment, Vol. 2.
Page 260. Thus :

Let there be made a {quare
wooden Bucket C, (Fig. 21.)
whofe Bottoms EE, are {o con-
trived, that as the Weight A
finks the Iron B, to which the
Bucket C, is faftened by two
Handles DD, on the end of
which are the moveable Valves
or Bottoms EE, and thereby
draws down the Bucket; the

Refiltance of the Water keeps
up the Bucket in the Poiture
C, whereby the Water hath,
all the while it is defeending, a
clear Paflage through ; whereas,
as foon as the Bucket is pulled
upwards by the Line F, the Re-
fiftance of the Water to that
Motion, beats the Bucket down-
wards, and keeps it in the Po-
flure G, whereby the included
Water is kept from getting out,
and the ambient Water kept
from getting in.

By theadvantage of this Vef-
fel, you may know the Con-
ftitution of the Sea-Water in
feveral Depths; and whether
it be falterat, and towards, the
Bottom.

P3 Water
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‘Water that is left in the Ocean ought to be more
falt about the Equator than towards the Poles,
where there is not fo much freth Water exhaled
becaufe of the wak Heat of the Sun.

2. A fecond Caufe is the Heat and Coldnefs
of the Water ; for the fame Water, falt Meat,
pickled Beef, Pork, (Jc. tafte falter when hot than
when cold, as every one knows from his own Ob-
{ervation : becaufe the Heat, or the Particles of Fire,
agitate and fharpen the Particles of Salt contained
in fuch Meat, and feparate them one from ano-
ther ; fo that they ftrike and prick the Tongue
more fharply. Therefore, becaufe the Sea-Water
near the Equator is hotter, and coldeft towards
the Poles, it follows, that tho’ every Part of the
Ocean were admitted to be of equal Saltnefs, yet
it ought to tafte falteft about the Equator, and
frefheft near the Poles.

3. A third Caufe is a greater or lefs quantity of
Salt in divers Parts of the Chanel of the Sea; for
as we find not Mines of Salt all over the dry
Land, nor a like quantity of Salt in the Places
where they are found, the fame may be fuppofed
at the Bottom of the Ocean, where fome Shores
and Chanels are not fo full of Salt as others,
Therefore where there is a greater quantity of
Salt at the Bottom of the Ocean, there the Sea-
‘Water is more falt, becaufe there is greater Plen-
ty of this Mineral imbodied or foaked in it, as
is eafy to conceive. For this Reafon the Sea-
‘Water near the Ifle of Ormus is extream fale, be-
caufe the Ifland itfelf is all Salt. But whether
there be a greater quantity of Salt Mines under
‘Water in the Torzid Zone than about the Poles is
uncertain for want of Obfervations; but fome
think it probable (becaufe of the greater Heat of
the Sun whereby the frefh Particles are exhaled)

1 ; p that
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that there is.more Salt in the former : tho® this be
but a weak Reafon.

4. A fourth Caufe is the frequency and fearcity
of Rain or Snow. In the northern Countries they
have both very frequent: but under the Torrid Zone
they have no Rains at all for fome Parts of the
Year, and at other Times they are almoft conftant,
Therefore, in thefe Places, the Ocean, near the
Shores, is not fo falt in rainy Months as it is in
dry ones. Yea in feveral Places on the Coaft of
Malabar, in India, the Sea-Water taftes fweet in
the rainy Months, by reafon of the vaft quantity
of Water which flows from off Mount Gase, and
falls there into the Sea. This is the Reafon why,
at different Times of the Year, the fame Parts of
the Ocean are of different Degrees of Saltnefs. But
becaufe in the northern Countries there are con-
ftant Rains and Snow almoft throughout the whole
Year, therefore the’ Sea there is lefs falt than in
the Torrid Zone. :

5. A fifth Caufe is the different quality of the
Water to diffolve and mix the Salt with it; for
hot Water diffolves Salt much fooner than cold:
and therefore tho’ there were the fame quantity
of Salt under Water in the Chanels of the Sea,
near the Poles, asabout the Equator ; yet becaufe
the Water is cold there, it cannot fo quickly dif-
folve it into minute Particles and mix with
it, as the Water in the YZorrid Zone which is
hotter.

6. A fixth Caufe is the great and many large
Rivers that empty themfelves into the Sea; but
thefe only caufe an Alteration upon the Coafls ;
for the main Ocean is not fenfibly affected by them.
Mariners relate that upon the Coaft of Brafil where
the Rio de la Plata empties itfelf into the Sea,
the Ocean lofes it’s falt Tafte, at almoft fifteen
Leagues Diftance from the Shore; and the fame

P4 may
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may be faid of the African Ocean on the Coaft
of Congo, and in feveral other Places, as about
Malabar in India, (as was obferved before) &,
To thefe Caufes we may add the {pringing up of
freth Water in-fome places from the Bottom of the
Sea.

THESE Caufes (whether feparate or united)
make a great variety of Saltnefs in different Parts
of the Ocean, and by thefe that variety is explain-
ed and accounted for.

HENCE there is given a Reafon why the
Water of the German and northern Ocean will
not yield fo much Salt by boiling, as the Water
of the weftern Ocean about Spain, the Canary
Iflands, and Cape Verd in Africa, (from whence
the Dutch fetch abundance of Salt and tranfport it
to feveral northern Countries, iz, to Prufia, Po-
land, &c.) becaufe thefe Coafts are nearer the
Torrid Zone than the other 5 tho’ perhaps both their
Chanels may contain an equal quantity of Salt.

T HE Sea-Water in the Etbiopic Ocean, over
againft Guinza, yields white Salt, with once boiling,
as fine as Sugar, fuch as neither the Spanifb Ocean,
nor any other in Europe will produce at once
boiling.

PROPOSITION XL

Why Rain-Water catched in the middle of the Ocean
is found to be fweet and frefb, when it proceeds
Jrom the Vapours which are exbaled from the Sea ;
whereas the Water, wbich, by boiling or diftilling,
we feparate from the [alt Water of the Sea, is
Jound to be falt,

THOSE that have diligently fearched into
the Secrets of Nature, I mean the learned Chy-
mifts, (not thofe ignorant Pretenders to Chymiftry)

have
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have hitherto laboured in vain to find out a Me-
thod of diftilling or extratting freth Water from
the Sea-Water, which would be of great ufe and
advantage to Navigation (g). And tho’ both by
Decoétion and Diftillation, which are in Effeét
the fame, there is Salt left in the Bottom of the

(g) Mr Hauton firlt found
out the Secret of making Sea-
Water fweet. It confifts firft
ina Precipitation made with the
01 of Tartar, which he knows
to draw with fmall Charges.
Next he diftils the Sea-Water ;
in which the Furnace taketh
up but little Room, and is {o
made, that, with a very little
Wood or Coal, he can diftil
twenty four French Pots of Wa-
ter in a Day; for the cooling
of which he hath thisnew In-
vention, that inflead of making
the Worm pafs thro’ a Veflel
full of Water (as is the ordi-
nary Praftice), he maketh it go
thro* a Hole, made on purpofe
out of the Ship, and to enter
in again thro’ another; {o that
the Water of the Sea perform-
eth the cooling Part; by which
means he faveth the Room
which the common Refrigerium
would take up; as allo the La-
bour of changing the Water
when the Worm hath heated
it. But then, thirdly, hejoins
to the two precedent Operations
Filtration, whereby perfe@ly to
correét the malignity of the Wa-
ter. This Filtration is made by
meansofa peculiar Earth, which
he mixeth and flirs with the di-
ftilled Water, and at length fuf-
fers to fettle at the Bottom

He maintains that this diftil-
led Sea-Water is altogether {a-

i

lubrious : he proves it from Ex-
perience, it having been given
to Men and Beafts, withoutary
ill Effe& at all upon them.
Secondly, from Reafon grounded
on this, thatthat peculiar Earth
being mixed with the diftilled
‘Water, blants the Points of the
volatile Spirits of the Salt, and
ferveth them for Sheaths, if I
may fo fpeak, taking away
their Force and malign fharp-
nefs.  Philsf. Tranf. abridged
by Lowthorp. Vol. 2. Page 297.

I have been credibly inform-
ed by experienced Sailors (par-
ticularly fome that had an Ea-
gine on Board) that Salt-Wa-
ter made freth by Diftillation,
would not quench Thirft; but
that, when they had drank as
much as they could get down,
their Thirft, was not at all a-
bated. So neceflary are the
Impregnations, ~ which the
Waters receive in their paf-
fages about the Earth, to make
them nutritive. And the richer,
and more fulphureous, thofe
Impregnationsare, fo much the
richer, and better, fuch Wa-
ters are accounted. An in-
ftance of which we have in
the Richnefs and Spirituoufnefs
of the Tbames-Water at Sea,
which no doubt it receives
from it's Impregnations by the
Soil, and Filth, of the Lenden

Keanels, :
Veflel,
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Veffel, yet the Water thus feparated is ftill fale,
and not fit for drinking, which feems ftrange to
thofe that are ignorant of the Caufe of it. This
is taught by Chymiftry (which is the trueft Phlio-
fophy), by the help of which there are found two
kinds of Salt in all Bodies, which tho® they per-
fectly agree in Tafte, yet they exceedingly differ in
other Qualities : Artifts call the one fixed Salt, the
other volatile. The fixed Salt, becaufe of i’s Gra-
vity, is not evaporated by Diftillation, but re-
mains in the Bottom of the Veflel : but the vola-
tile Salt is {pirituous, and indeed nothing but a
moft fubtile Spirit, which is eafily raifed with a
very gentle Fire ; and therefore in Diftillation af-
cends with the fweet Water, and is well mixed
with it by Reafon of the fubtilty of it’s Particles.
This fixed and volatile Salt is found, by Chymifts,
to be not only in Sea-Water, but almoft in all
Bodies, tho’ more in fome than in others ; in Herbs
that tafte fharp there is more, but in oily and in-
fipid Things lefs. The Difficulty therefore lies
in feparating the volatile Salt, or the falt Spirit
from the Water ; for it is this which hath render-
ed all the Efforts hitherto fruitlefs.

BUT why Rain-Water thould be as fweet and
frefh on the main Ocean as it is at Land, when
it is generated from Exhalations, which arife
from the Sea by the Heat of the Sun, or is exhaled by
the Force of fubterraneous Fire, which Evapora-
tion no way differs from Diftillation, there feemeth
to be a fourfold Caufe.

1. A flow and gentle Evaporation, by which
only the more f{ubtile Part is exhaled out of the
Ocean, which tho’ it contain the volatile Spirit
of Salt, yet it is in a lefs quantity than when the
Evaporation is made by a firong Heat, 2. The long
Space which this Vapour pafles thro® before it
arrives at that Region of the Air where it is con-

denfed
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denfed into Rain: in which Paffage it is poffible
that the faline Spirit may be by degrees feparated
from the watery Particles. 3. The Mixture of
other frefh Particles of Water that are in the Air,
4. The Refrigeration and Coagulation or Conden-
fation of the Vapour. For thefe Vapours in their
afcent from the Ocean become, by degrees, colder,
and mixing with others in their Way, they are
condenfed and turned in Clouds; and in this Re-
frigeration and Condenfation the faline Spirits fly
away, with fiery Particles, into a higher Place
of the Air.

BUT why this doth not happen in Diftilla-
tion (where the Vapours exhaled become more
cool and condenfed) proceeds from hence: 1. 1In
this fhort Paffage the faline Spirit fticketh clofe
to the watery Particles. 2. The Vapour is kept
in a Veflfel which doth not admit the Spirit to
fly thro® it.

PROPOSITION XII

Sea-Water is beavier than frefb; and Sea-Water in
one Place is beavier than in anotber (b).

THE Reafon of this is plain from what we
have faid before, wiz. that the Sea-Water contains
a fixed Salt which is a much heavier Body than

(b) Mr Boyle having recom-
mended this Matter, among o-
thers, to alearned Phyfician that
was (ailing to America, and fur-
nithed him with a fmall hydro-
ftatical Inftrument to obferve,
from time to time, the differ-
énces of Gravity he might meet
with ; this Account was retur-
ned him; ¢ that he found, by
¢ the Glafs, the Sea-Water to

increafe in Weight the nearer
he came to the Line, ’till he
arrived at a certain Degree
of Latitude; as he remembers
it was about the joth; after
which the Water feemed to
retain the fame (pecificGravity
*till he came to Barbadees, or
Famaica. Lowtborp’s Abridg-
ment of Philef. Tranfa?. Page

297. Vol. z.
g freth
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frefh Water : and we have thewn that there is a dif-
ferent quantity of Saltin different Parts of the Sea s
which muft caufe the Gravity of the Water to be
unequal. But fome Sea-Water may happen to tafte
more falt than others, and yet be not more weigh-
ty ; becaufe it perhaps contains a greater quanti-
ty of volatile Salt, which does rather diminifh
than increafe it’s Weight, tho’ it make it more
falt.

PROPOSITION XIIL

Sea-Water doth not [o eafily freeze as frefbs or a grea-
ter Degree of cold is required to congeal Sea-Water,
than to congeal frefb.

EXPERIENCE fhews this, contrary to the
Opinion of the Peripatetics, who mention that by
how much Water is more pure, it is lefs liable to
freeze, and that Sea-Water being more elemen-
tary than frelh will freeze the fooner; which is
falfe.

BUT the Caufe is, that in Salt thereis a cer-
tain Spirit which refifts Coagulation, and this being
feparated from it, will not congeal in the hardeft
Froft, as is well known to Chymifts: for they
frequently make ufe of this Spirit of Salt (i).

(/) The Particles of two dif- tion. So that Water mixed

ferent Bodies, which would be
more at Reft when feparate,
when they are mixed are put
into new Motions by Attradtion,
which afts upon them only
when they approach one ano-
ther; and caufes them to meet
and clath with great Violence,
and to keep hot with the Mo-

with Salt, is more in Motion
than Water alone; and there-
fore the Particles of Sea-Water
are not {o cafily congealed, or
made to reft, as the Particlesof
frefh, which do not sefilt the
cold with fuch violent Motions.
See Newton’s Optics. Pag. 355.

PRO.
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PROPOSITION XIV.

Why the Ocean is not enlarged when it receives fo
many Rivers,

THE Caufe is; 1. The Water returns from
the Sea, thro’ fubterraneous Fiffures to the Heads
of the Rivers, 2. Plenty of Vapours are raifed
from the Ocean, a great Part of which being turn-
ed into Rain, fall partly into the Ocean, and part-

ly on the dry Land (k).

(#) Since the Ocean con-
fantly receives a prodigious
quantity of Water, both from
Rivers that exonerate them-
felves intoit, and alfo from the
Air, inDew, Rain, and Snow,
that fall; it is impoffible but it
fhould be enlarged, and encreafe
to an immenfe Bulk, unlefs it
be as much leffened fome other
way. And feeing there hath
not been obferved any fuch
great increafe in the Sea, and
that the bounds of the Earth
and Ocean are found to be in
all Ages the fame, it remains
that we inquire by what means
the Ocean lofes fo much Wa-
ter as it receives from Rain
and Rivess flowing into it.
There are two Hypothefes a-
mong Philofophers ; oneis, that
the Water of the Sea is car-
ried, by fubterraneous Conduits
to the Springs of Rivers, and,
in it’s draining thro> the Fif-
fures, lofes it's Saltnefs: theo-
theris, that it happens by the Va-
poursthatare drawn up from it’s
Surface. The former isnow re-

PRO-

jected by moft, it being difficult,
if not impofiible, to explain how
the Water of the Ocean, being
more deprefled than the very
Mouthsof the Rivers, can come
up to their Springs, which are,
for the moft part, on very high
Mountains; but in the latter Hy-
pothefis we have no Occafion to
explain this, neither to hinder
the Growth of the Ocean, nor
to fupply the Springs with Wa-
ter; both which may be more
eaflily done by the Vapours,
which we certainly know to be
drawn up from the Surface of
the Sea.

The quantity of Vapours
drawn up from the Sea was
tried by Dr Helley, who made
the following Computation.
Pgéla/: Tranfact. N© 189. Page

366.

By an Experiment made with
great Care he found that Wa.
ter, falted to the fame Degree
as is common Sea-Water, and
heated .to the fame Degree of
Heat, which is obferved to be
that of Air in our hotteft Sum~

mers,
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PROPOSITION XV,

Some Parts of the Ocean differ in Colour from others.

W E obferve that towards the North Pole, the
Sea feems to be of a black Colour, and in the To7-
rid Zone of a dufky Colour, and in other Places of
a green Colour, Upon the Coaft of New Guinea,

mers, to exhale the thicknefs
of a fixtieth Part of an Inch
in two Hours. From whence
it appears that a Bulk of Wa-
ter a tenth Pare of an Inch
high will be exhaled into Va-
pours in twelve Hours.

So that if the Superficies of
the whole Ocean, or a Part of
it, as the Mediterranean Sea be
known, it may alfo be known
how much Water arifes in Va-
pour from it every Day; fup-
pofing the Water to be equally
hot with the Air in ‘Summer.

¢ For from what hath been
« laid down, a Superficies of
#¢ ten fquare Inches emits daily
« a cnbic Inch of Water;
¢ one fquare Foot, half a
« Pint; a Square whofe fides
¢ are 4 Feet,” one Gallon; a
¢ fquare Mile, 6914 Tuns;
¢ and one Degree{quare, (fup-
¢« pofed confifting of 69 Eng-
s /i Miles) 33 Millions of
¢ Tuns.”

This learned - Gentleman
eftimates the Mediterrancan to
be about forty Degrees long,
and four broad; allowances be-
ing made for the Places where
it 1s broader by thofe where it
is parrower, fo that it's whole

the

Superficies may be accounted
cne hundred and fixty {quare
Degrees; and confequently the
whole Mediterranean muft lofe
in Vapour, according to the
foreftated Proportion, in a Sum-
mer’s Day, at leaft five thoufand
two hundred and eighty mil-
lions of Tuns. For what quan-
tity of Water is licked off the
Surface by the Winds, (which
is even more fometimes than
is exhaled by the Heat of
the Sun) feems impoflible to be
reduced to any Rule.

It remains that we compare
this quantity of Water with that
wh;clﬁ is carried daily into the
Sea by the Rivers, which is
very difficult to do, when we
can neither meafure the Breadth
of the Chanels of thefe Rivers,
nor the Velocity of the Cur-
rents. One thing is left, that
a Comparifon being made be-
tween thefe and the River
Thames, and by {uppofing them
rather greater thanthey are, we
may have a greater quantity of
Water than is really poured by
them into the Mediterranean.

The BMcditerrancan receives
thefe nine confiderable Rivers ;
the Zéerys, the Rbine, the 7755:'.

e
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the Sea in fome Parts appears white, and in others
yellow: In Streights, or narrow Seas, it appears
whitith. Upon the Coaft of Congo, notfar from
Baya & Alvare, where the {mall River Gonzales
falls into the Sea, the Water is of a reddifth Colour
which Tinéture it receives from a red mineral
Earth, thro’ which the River flows. But the moft
famous for it’s Colour is the Arabian Gulph, being
therefore called the Red Sea. Some will have it
to be only a bare Name, and taken from Erytbrus,
fome time King on that Coaft ; others will have it
to be called red from a certain Brightnefs peculiar
to it, which is caufed by the reflected Rays of the
Sun (/). But the moft probable Opinion, and which

the Po, the Dannbe, the Neifter,
the Boryfbenes, the Tanais, and
the Nile; all the reft being of
no great Note. Eachof thefe Ri-
vers, thisingenious Gentleman
fuppofesto be ten times greater
than the Thames, not that any
of them is fo great in Reality,
but to comprehend with -them
all the fmall Rivulets that fall
into the fame Sea,

He fuppofes the River
Thames, at Kingfion Bridge,
where the Flood feldom reaches
to be in breadth about 100
Yards, and indepth 35 and the
Water to run two Miles an
Hour. If therefore thebreadth
of the Water, 100 Yards, be
multiplied by 3, the depth,
and the Produe& 300 fquare
Yards by 48 Miles, or 84480
Yards, which the Water runs
every Day, the produ& will be
25344000 cubic Yards of Wa-
ter, or 20300000 Tuns that are
carried every Day into the Sea.

Now if each of the aforefaid
nine Rivers yield ten times as

much Water as the Thames;
it will follow, that each of
them carries every Day into
the Sea 303 Millions of Tuns:
and the whole nine, 1827
Millions of Tuns in a Day.
But this is but little more
than one third of what is pro-
ved to be raifed, in Vapour,
out of the Mediterrancan in
twelve Hours time, Hence it
appears that the Mediterranean
is fo far from increafing or o-
verflowing by the Rivers run-
ning into it, that in a fhort
Time it would rather be eva-
porated, and drawn out, un-
lefs the Vapours that it exha-
led returned in Dew or Rain
upon it. i
urin’s Appendix.
(/) Some .?mill havep{;is to
be the fame with Efax or E-
dom, who firft inhabited Jdw-
mza, a Country near the 4ra-
bian Gulph, from whence, fay
they, it came to be called the
Red-Sea, viz. from Edom, i. e.
Red.

is
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is confirmed by Experience, is, that it came to be
fo called from the red Sand that lies upon the Shore,
and is often contrary to it’s Nature, mixed with
the Water by the vehement Flux and Reflux of the
Sea, which is extraordinary in this Gulph; info-
much, that it toffes it to and again like Afhes, and
keeps it from falling to the Bottom by it’s violent
Agiation. This is related by Sailors, who tell us,
that it fometimes appears as red as Blood ; but if it
be kept in a Veffel without fhaking, the red Sand
will fubfide, and may be feen in the Bottom. It
very often happens, that violent Storms blowing
from the Red-Sea, towards Arabia or Africa, carry
with them fuch Heaps of red Sand, as to cover
whole Caravans, or Troops of Men and Beafts,
whofe Bodies in time are thus converted into true
Mummy. There are other Opinions among Au-
thors, about the Name of this Gulph, but they are
all of no Weight, as appears from Experience.

WHETHER the fame or fome other Caufe,
hath urged Mariners to call the Gulph of Califor-
#nia or (Vermejo) the Red-Sea, I have not yet found
obferved by Authors,

PROPOSITION XVI.

There are certain Peculiarities obferved in fome Parts
of the Ocean.

THE Sea called by the Portugucfe di Sargaffo,
begins about the Salt Iflands, nor far from Cape
Verd, and extends itfelf from the 20" Degr. of
North Latitude, and to 34 Degr. South. It feems

to be of a green Hue, tho’ this be not it’s proper

Colour, but owing toa certain fmall leaved Herb,
(not unlike Water-crefles) which we call the Sea-
Lentile, or fmall Jeaved Parfley, but the Poriuguefe
Sargaffo. The Leaves of this Weed are fo mu-

tually
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tually intermixed one with another that they cover
the Surface of the Ocean in this Place; fo that
the Water can fcarcely be feen, and Sailors afar
off take it to be an Ifland or green Fields; nor
can they fail thro’ this Knot of Herbs unlefs they
be driven by a tolerable Wind. The Herb bears
a {mall Berry, not unlike our red Currants, but
infipid and hollow within. 'Whence they proceed
is uncertain, not from the Land for that is too
far off this Sea, nor from the Bottom (as I think)
becaufe the Ocean is here of a vaft Depth and in
many Places unfathomable.

BETWEEN the Cape of Gosd-Hope and the
Iflands of Triffan de Cunba, there are feveral long
Sralks like Reeds of a confiderable thicknefs,
found floating on the Water, and thefe very often
are entangled with Sea-Alkanet, or with Sargaffo.
The Sailors call them Thrombs, and they take
it for a fure Sign if they meet with it ar Sea,
as they are failing to India, that either they are
near the Cape of Good-Hope, or have pafled it.

U P ON the Coatt of the Ifland of Madagafcar,
the Ocean cafts out red and white Coral, which
grows like a Shrub under Water: and tho’ they
are foft in fome Places, yet between Madagafiar
and Africa, there are faid to be Rocks of hard
Coral (m).

UPON the Coaft of Pruffia in the Baltic, the
Sea cafts up excellent Amber, which the Inhabi-

(m) Mr Guifony is of Opi-
nion, that Coral is fo far from
being a Plant that 'tis a meer
Mineral, compofed of much
Salt, and a little Earth; and that
it is formed into that Subftance
by a Precipitation of diversSalts,
that enfues upon the Encoun-
terof the Earthwith thofe Sals.
This Sentiment he confirms by

VOL. L

alledging that he can thew a
Salt of Coral, which, being caft
into Water, and there dif-
folved, upon the Evaporation
of that Water by agentle Heat,
is prefently coagulated and con-
verted inta flore of fmall Sticks
refembling a little Foreft. Phi-
lof. Trarf. abridged by Low-
‘thorp, Vol. 2. Page 493.
tants
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tants are taught to draw to the Shore with Nets
of Wire, when certain Winds blow.

T HE Ocean cafts up Ambergris only in the
Torrid Zone, (if we mdy believe fome Authors)
@iz, at the Shore of Brafil (where a Dutch Soldier
once found a Piece weighing five hundred Pound,
and prefented it to Count Maurice of Naffan);
alfo at Madagafcar, at the Cape of Good-Hope, at
the Ifland of Maurice (by the Portuguefe called de
Cerne), at Sumatra, and other Indian Iflands. Garcias
relates, that there was a Piece one time found of
two thoufand Pound Weight, and that fome Iflands
are all of Ambergris; but he does not tell us
where they are fituated (#).

THE Eibiopic Ocean, at Guinea, Congo, and
Angola, has this peculiar Property ; that Shells as
green as Grafs ftick to the Sides and Keels of
Ships; while they remain or fail there, which re-
tard their Courfe and eat out the Timber.

UPON the Coaft of Bretagne in France, wild
Fowls are generated on the Sides and Keels of
Ships, being at firft unfhapely, but afterwards are
formed by degrées, and having their Bills faft-
ned into the Wood, they begin to move, and at
laft pull themfelves off, and fwim in the Sea like

Ducks.

(n) Ambergris is found in
feveral other Places; as at
Cape Comorin, there was taken
up a Piece of three hundred
Weight, andanother weighing
fifteen hundred Pound; at 4m-
bergris-Point in Famaica there
was found a Piece one hun-
dred and fifty Pound Weight;
and in feveral Places without
the Torrid Zone, as upon the
Coaft of New England, on the
wellern Coalt of Ireland, &c.

[Thefe we call Barnacles.)

Some will have it to be the
Wax or Honey of fome living
Creature; others fay it iffues
out of the Root of a Tree,
that grows in the Sea, like
Gum ; others that it is a Bi-
tumen, and comes from the
Entrails of the Earth, which is
the moft likely Opinion. See
Philof. Tranf-Nogz. Page 611.
No 232.Page711.and No 263.
Page 573. :

THE
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THE Excrement of the Ocean, which we call
Froth, is obferved to float in feveral Places, and
more in fome than in others,

THERE are found Water Lentils in feveral
Parts of the Ocean, as between England and Irance,
upon the Coaft of the South Continent, and elfe-
where.

ON the Coaft of Malabar and Cambaya there
are found Serpents upon the Surface of the Water :
from whence Sailors guefs at their approach to
thefe Countries.

ABOUT four Leagues from New-Spain, fe-
veral Roots, Reeds, and Leaves, like thofe of
the Fig-Tree, float to and again, upon the Wa-
ter, which they commonly eat; and their Tafte
is fomething like Cabbage.

W E read in the firft Voyage of the Dutch to
the Streights of Magellan, that on the twelfth of
Fanuary 1599. the Water of the Ocean, not far
from the Mouth of the Sifver River, (Riode Plata)
appeared of a red and bloody Colour 5 but when
they had drawn up a Bucket, and obferved it
more narrowly, they found in it an innumerable
Multitude of little Worms of a red Colour, which,
being taken into their Hands, leaped up and down
like Fleas, Hence the Seamen call them Sea-
Fleas *, and believe that they are vomited by
‘Whales, at a certain Time of the Year, Others
think they proceed from an innumerable Company

of

* Dr Derbam in his Phyf.
Theol. lib. iv. c. 11, Note (n)

Months, as to change the Wa-
ter red, or yellow, according

faith, the Infc@s that for the
moft part difcolour the Waters,
are the fmall Infe@ts of the
Shrimp-Kind, called, by Swam-
merdam, Pulex aquaticus ar-
borefcens. Which are fometimes
fo numerous in the Summer

to the Colour they are of.
Of which Dr Florence Schayl
told Swammerdam this merry
Story, ¢ That one day, when
¢ he was very intent in his
¢ Study, he was difturbed with
¢ a herrjble Rumour;  and

Qs ¢ when
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of fmall Crabs, that fill the Sea towards the South
Continent, fo that in a weak Light, as in the
Morning and Evening Twilight, the Ocean ap-
pears to Sailors of a bloody Colour,

BUT this is not the Place for treating of A-
nimals of different Kinds that are found in dif-
ferent Parts.

PROPOSITION XVIIL

Why the Sea appears bright and fbining at Night 5 ¢/-
pecially if the Waves are violently agitated with a
Storm.

T HIS Phenomenon requires the Knowledge
of that difficult Point, the Caufe of Colours. The
Opimions of Philofophers are divided about it.
They that explain Colours by certain and various
Motions beft folve the Phanomenon ; the more ac-
curate Explication of which belongs to Phyfics (o).

when he was fearce gotten up  Sir Jaac Newton will perhaps
to enquire what was the give us the beft Notion of this
matter, his Maid, half dead Appearance. ¢ Do not (fays he)
with the fright, came run- ¢ all fixed Bodies, when
ning, and fighing told him, ¢ heated beyond a certain De-
that all the Water of Leyden ¢ gree, emit Light, and fhine?
was changed to Blood.” The ¢ And is not this Emiffion
Caufe of which, upon exami- ¢ performed by the vibrating
~nation, he found to be from the ¢ Motions of their Parts ? And
numerous Swarms of thofe Pz- ¢ do not all Bodies, which a-
lices. i ¢ bound with terreftrial Parts,
The Caule of this Concourfe ¢ andefpeciallywithfulphureous
and Appearance of thofe little ¢ ones, emit Light as often as
Infeéts, Dr Derbam fays is for ¢ thofe Parts are fufficiently a-
€
€
€
€

AR etk Bt a

their Coitzs. At which time ¢ gitated, whether that Agita-
they are very vénereous, frisk- ¢ tion be made by Heat, or by
ing, and catching at one ano- ¢ Friction, or Percuffion, or Pu-
ther; and many of them con- ¢ trefattion, or by any vital Mo-
joined Tail to Tail, with their ¢ tion, orany other Caufe? as
Bodies inclined towards one ¢ for Inftance ; Sea-Water in a
another. raging Storm, £5s. Optics

(9) The following Query of ¢ Page 314.

: 1 y P RO-
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PROPOSITION XVIII

The Ocean, and indeed all Waters, caft on the fhore
. terrefirial Bodies, ¢fpecially about the Time of, Full-
Moan.

IT is not difficult to explain the Reafon of
this Property, which is found to be true by Ex-
perience,  For the Water being in Agitation con-
tinually, either one way or other, carries with it
the terreftrial Bodies towards that Part whereto
it is moved : which is always towards fome Shore,
where the Motion ceafing they are left upon the
Sand.

BUT this Agitation of the Ocean is greateft at
the Full-Moon. .

THEREFORE their Opinions are abfurd
who believe the Ocean to be a fenfible living Crea-
ture, and that it continually purgeth itfelf of Dregs
and terreftrial Bodies, The Reafon of it is here
plain,

. Q3 CHAP.
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CHAP XIV.

Of the Motion of the Sea in general; and of
if's Flux and Reflux in particular.

PROPOSITION 1.

ater bas but one natural Motion, by which it moves
from a bigher to a lower Place. And if the ad-
joining Places are of an equal Altitude, or bigher
than the Superficies of the Water, it naturally refis,
and is not moved out of it’s Place but by fome exter-
nal Caufe. %

OMM ON Experience manifefts the Truth of

this Propofition. For if you take a Veffel of
‘Water and move it, the Water will luctuate, and
be in Motion, ’till no part of it be higher than ano-
ther ; that is, ’tll it’s Superficies be {pherical, as
was faid in Chapter xiii. And although perhaps
this Motion may proceed from an external Caufe,
viz. the Preffure of the Atmofphere, or the Mo-
tion of the Air round the Globe; yet becaufe
there are great Difputes about this Caufe, and the
Motion is fo apparent in the Water itfelf, that it
doth not feem to proceed from any external Agent,
therefore it may be called natural, to diftinguifh it
at leaft from other Motions of the Water. And
this Motion is towards that Part which is more de-

prefled.
1 PRO-
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PROPOSITION 1L

When any Part of the Ocean is moved, the whole
is moved, or all the other Parts of the Ocean move
Succeffively 5 but the Mbotion is greater by bow much
it is nearer the Part firft moved.

BECAUSE when one part of the Ocean is
moved, it necefarily changes it’s Place, and leaves
that it was in, to be taken up by the Water that
was next it ; whofe place is again fupplied by the
Water next that, and fo on. But the Motion be-
comes lefs in the more remote Parts; becaufe
that there the Water was firft moved, the nextc
to it rufhes in, not from one Part, but all round
about; fo that it leaves a round Space like the
Periphery of a Circle, which is fupplied from a
larger Periphery, and that again from a larger,
and fo on. But the greater the Periphery is from
whence the Water flows, the lefs is the progref-
five Motion inwards, being diftributed into a lar-
ger Space.  Juft as, when a Stone is thrown into
the Water it forces it into a Round, and that
forces the next Water to it into a larger Round
and fo on; and the further thefe Peripheries are
from the Immerfion of the Stone, their Motion
1s diminithed and lefs fenfible ; and tho’ there may
at laft feem to be none all, yet there will be ftill
fome very fmall Undulation, except it be hin-
dered by another Motion of the Water.

PROPOSITION IIIL
To find which way the Current of the Sea [ets.

CHUSE a Time, if poffible, when no great
‘Winds are ftirring, and caft a Body into the Wa-

Q 4 ter
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ter of almoft the fame Gravity with it ; mark the
Place where it was thrown in, and let a Boat re-
main there immoveable ; then, when the Body is
carried by the Current a little way irom the Place
where it was thrown in, let another Boat be
placed there ; and obferve how the one Boat bears
from the other, and you have the Point of the
Compafs toward which the Current fets (a).

PROPOSITION 1V.

The Motion of the Sca is either diresl, wortical, or
tremulous.

I call the Motion dire&, when the Water runs
towards a certain Point ; and vortical, when it turns
round in a Whirl-Pool, and is at Times abforbed
and vomited up ; and tremulous, when it quakes,
and is troubled without the leatt Wind, We fhall
defer the Confideration of the two laft to the end
of this Chapter; and treat, firft, of the dire¢t Mo-
tion, which we fhall call, in general, the Mo-
tion of the Sea.

PROPOSITION V.

Of the Mbotions we obferve in the Sea, fome are gene-

raly fome particular,

{4) The Method that Sailors
commonly ufe, in the Gulph of
Mexico, to keep the Boat im-
moveable whercthe Seais deep,
and perhaps not to be founded
isthis. They finkdowna Plum-
met of Lead about forty or fifty
Pound Weight, to a certain
number of Fathoms deep, as
they are taught by Experience,
and tho’ the Lead is nothing
near the Bottom, yet will the
Boat turn Head againft the Cur-

and others accidental.

rent, and ride as firmly as if
it were faltened by the ftrangeft
Cable and Anchor to the Bot-
tom; this Method will perhaps
fucceed in feveral other Places
where there are under-Currents,
fuch as have been obferved in
the Downs, at the Streipkis-
Mouth, and in the Baltic. See
Dr Stalbs Obfervations in a
Voyage to the Caribbee Iflands,
Philsf. Trarf. No 27.

Tcall
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I call that a general Motion of the Sea, which
is obferved-in all it’s Parts, and at all Times.

1 call thofe proper or particular Motions, where-
by only fome Parts of the Ocean are moved,
which are twofold, either perpetual or anniverfary ;
the former continue without Ceffation or Intermif-
fion; the latter are inconftant, and only obferved
at fome certain Months or Days.

T HE accidental Motions of the Sea are fuch
as now and then happen, without any regular
Order ; and fuch as thefe are infinite,

PROPOSITION VL

The Winds caufe the accidental Motions of the Sea,
by blowing the Waters toward fome oppofite Point 3
nor is the Sea ever free from fuch Motions.

THE Wind, being nothing but a violent Mo~
tion of the Air, and a Preflure of it towards the
Earth, endeavours to impel the Water of the
Sea out of it’s Place; and becaufe the Seais a
Fluid, and cannot refift the Force and Preflure
of the Air, it is hereby moved out of it’s Place,
towards the oppofite Point, and drives the adjacent
Water before it, and that again the Water before
it, and fo on.

AND fince there is always fome Wind in
the Air towards one Point of the Compafs or ano-
ther, and very often towards different Points, in
divers Countries, atthe fame Time; it follows, that
fome of thefe Motions continually affe&t the Sea,
but more fenfibly where the Wind blows hardeft 5
becaufe it being a Fluid is foon put in Agitation
by fo violent an Agent,

PRO-
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PROPOSITION VIL

The geneval Motion of the Sea is twofold 5 the one is
conflant, andfrom Eaft to Weft : the other is com-
pofed of two contrary Motions, and called the
Flux and Reflux of the Sea, by which, at certain
Hours, it flows towards the Shores, and at others
back again.

THAT the Ocean is continually moving from
Eaft to Welt, is chiefly proved from the Motion
of the Sea which lies between the Tropics in the
Torrid Zone ; where it is ftrongeft, and lefs impe-
ded by other Motions.

T HIS Motion of the Sea is manifeftly per-
ceived by thofe that fail from India to Madagajcar,
and Africa 5 alfo in the Pacific Ocean between New-
Spain and China, and the Moluceas ; likewife in the
Ethiopic Ocean, between Africa and Brafil.,

THTUS the Currents fet ftrongly, and run
with a rapid Motion, from Eaft to Weft, thro®
the Streights of Magellan ; which induced the firft
Difcoverer (whether Magellan, or fome other be-
fore him) to conjetture, that there were Streights
thro> which they might fail out of the Atlantic
into the Parific Ocean. Ships are carried by the
Currents, from Eaft to Weft, thro’ the Streights
of Monilba, and alfo thro’ the little Chanels be-
tween the Maldivies. The Sea runs impetuoufly
into the Gulph of Mexico, between Cuba and Yu-
catan, and flows out again, thro’ a rapid Chanel,
between Cuba and Florids. There is fo rapid a
Flux into the Gulph of Paria, that the Streights
are called the Dragon’s Faw. This Motion is
alfo remarkable at the Land of Canada. The Sea
feems to run out of the Tartarian Ocean thro® the
Streights of //aygats, as appears by the fetting%

0
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of the Current, and the great Flakes of Ice which
are commonly found in thefe Streights. Upon the
northern Coaft of America, the Pacific Ocean flows
towards the Streights of Anian; there is alfo a
Current from Fapan towards Chinz ; and another
from Eaft to Weft, thro’ the Streights of Ma-
caffer. In fhort, the whole 4tlantic Ocean makes
towards the Shores of America, and the Pacific from
them, as is moft remarkable about Cape Correntes,
between Panama and Lima.

PROPOSITION VIIIL

The Winds frequently change the general Motion of the
Sea, efpecially thofe called Periodical Winds, or
Monfoons, which we fball treat of in Chapter xxi.

BECAUSE thefe Winds blow moft frequent-
ly from the North or South, or from other col-
lateral Points, they muft needs obftruct the ge-
neral Motion of the Sea, which is from Eaft to
Weft, and caufe it to turn afide, from the Wett,
towards the North-Weft, or South-Weft. And
even the conftant, or Trade-Winds, which fel-
dom blow direttly from the Faft, but from
fome other collateral Points, change this general
Motion of the Sea in many Places. Alfo the
North Winds make a moft fenfible Difference
in this general Motion in the northern Ocean,
where thefe Currents are not ftrong, except in a
few Places.

PROPOSITION IX.

The Cayfe of this general Mbtion of the Sea from
Eaft to Weft is uncertain.

THE
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THE Arifotelians (tho’ neither they, nor their
Mafter, nor any European Philofopher, had the
Jeaft Notion of thefe. Things, before the Portu-
guefe failed thro’ the Ocean in the Torrid Zone)
fuppofe, that it is caufed by the Prime Motion of
the Heavens, which is common not only to all
the Stars, but even, in part, to the Air and O-
cean ; and by which they, and all things, are car-
gied from Eaft to Weft. Some Copernicans (as
Kepler, €3¢.) altho’ they acknowledge the Moon,
to be the prime caufe of this Motion, yet they
make the Motion of the Earth not a little contri-
bute to it, by reafon that the Water, being not
joined to the Earth, but contiguous only, cannot
keep up with it’s quick Motion towards the Eaft 3
hut is retarded ‘and left towards the Weft; and fo
the Sea is not moved from one Part of the Earth
to another, but the Earth leaves the Parts of the
Sea one after another,

OTHERS, who are fatisfied with neither of
thefe Caufes, have recourfe to the Moon ; which they
will have to be the Governefs of all Fluids, and
therefore to draw the Ocean round with her from
Eaft o Weft. If you afk, how the performs this?
They Anfwer, it is, by an occult %ality, a cer-
tain Influence, a Sympathy, her Vicinity to the
Earth, and fuch like. It is very probable indeed
the Moon, fome way or other, caufes this Motion,
becaufe it is obferved to be much more violent
at the New and Full Moon, than about the Qua-
dratures, when it is, for the moft Part, but
fmall.

THE ingenious des Cartes mechanically
explains how the Moon may caufe this Motion,
both in the Water, and the Air. He fuppofes,
according to . his general Hypothefis,  that
there are an infinite number of Atoms, which re-
‘volve about the Earth, and £ll up the Space be-

tween
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tween it ‘and the Orbit of the Moon, fo as not
to leave any Vacuum; this Space he calls the
Earth’s Vortex (5). Let FEHG (Fig. 22.) be the
Earth, 2143 the Water, 6587 the Air, BADC
the Vortex of the Earth, and B the Moon. Now,
fays he, if there was no Moon in the Vortex
BADC, it’s Particles would without any Impe-
diment revolve about the Center T ; but fince
the Moon is there, the Space, thro’ which the cele-
ftial Matter flows, is narroweft between B and T ;
therefore this Matter flows fwifter between B and
T, and by that means prefles both the Super-
ficies of the Air at 6, and of the Water at 2,
more than if the Moon had not been in the Dia-
meter of the Vortex BD: and becaufe both the
Air and the Water are Fluids, and eafily give

() The Flux and Reflux of
the Sea, which des Cartes has
endeavoured to explain, by
an imaginary Plenum and Vor-
tices, may be more eafily and
fully explained upon other
Principles (as fhall be fhewn
hereafter); for thefe are mere
Fi&ions, and no way agreeable
to Nature and Motion, as ap-
pears from the following Ar-
guments.

1. If fome Vacuities were
not fuppofed to be interfperfed
among the Particles of Bodies,
it would be very hard to con-
ceive how Motion could be
any way performed. For if
we fuppofe every Place to be
abfolutely full, a fmall Body
cannot move ever folittle, with-
out maving all the Bodies in the
Univerfe, and whither, or to
what Place they fhould move,
when all Places are already full
is not eafy to conceive,

< 2. Since Comets are carried
¢ with a continual Motion thro®
¢ the heavenly Spaces, from
¢ every Part, and all Ways, and
¢ to all Parts; it is evident
¢ from thence, that the heavenly
¢ Spaces muft be void of any
¢ fenfible Refiftance, and con-

¢ fequently of any fenfible
¢ Matter.  Newton's Optics,
¢ Page 310.

3. The Hypothefis of Vor-
tices, and a Plenum, direclly
contradiéts the Aftronomical
Phznomena, and tends more to
confound the celeftial Motions
than to explain them, See
Newton's Princip.  Book 2.
Schol. to Prop. 53, and the
general Scholium ™ at the end ;
and Clarke’s Notes upon Re-
hault’s Phyfics. Part 1. Chap.
8. Art. 2. and on Part 2. Chap.
25 Art. 2z,

way
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way to Preffure, they ought to become lower
under B, at 2, and higher under A, at1. And
while the Earth is turned from E, by F, towards
G, or from Weft to Eaft, the {welling: of the
‘Water 412, and of the Air 856, which is now
higheft at E, moves by littleand little to the weft-
ward, and in fix Hours time is higheft at the Part
of the Earth H, and after twelve Hours at G.
Hence it follows, that both the Water and the
Air are perpetually moving from Eaft to Weit.
‘Thus far des Cartes. The ftrefs of his Demon-
ftration lies here; that the Earth EFGH, and
‘Water 1234, are revolved round the Center T,
together with the celeftial Matter in theVortex, be-
tween BADCand 6587 ; but the Moon, being in
B, makes the Space B6 narrower, whereby the ce-
leftial Matter is fqueezed thro’, and in it’s Paflage
prefles the Air and Water below B, at6 and 2,
towards 5 and 1, and while E paffes beneath B,
it is prefled towards H and F, and fo round.
Nor doth this celeftial Matter, ftrained between
B and 6, rebound upward being fupprefled, be-
caufe all things are full of Matter. And tho’ it
prefs the Air and Water from 62F not only
towards the Weft E 15, but alfo towards the Eaft
73G, yet becaufe the Parts between F and G,
to the eaftward, are, by degrees, removed from
the Streight B6, and the Parts towards E, to the
weftward, do more and more approach it, there-
fore this Force is chiefly received by thefe.

BUT the following Particulars feem wanting
in this ingenious Explanation.

1. IT fhould then follow, that the Sea would
fettle when the Moon approached it, and rife
in thofe' Places that are diftant a Quadrant,
or fix Hours, from it, viz. it would fall ar 2,
where the Moon is vertical, and rife at 6. But

this is contrary to Experience; for at 2, under
the
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the Moon, it rifes, and at 1 it falls. How this
Abfurdicy may be avoided, we fhall fhew in the
following Propofition,

2. IT is not plainly thewed (des Cartes himfelf
totally omitting it) why, when the celeftial Matter
in the Streight B6 prefles the Air at 6, and the
Water at 2, it is not equally moved towards G37,
feeing that the Earth, and Air, and Water, are
all carried that way, as well as the celeftis! Matter,
which fhould therefore enforce the Air and Wa-
ter rather towards the Eaft than the Weft,

3. THE Moon approaching any Sea, there
fhould a ftronger Wind blow from Eaft to Weft
than at other Times; but this feldom happens.

4. I'T is more likely that the Sun thould caufe
this Motion of the Air, and thefe conftant Winds,
becaufe in many Places they are obferved to blow
frefher a little before, or about, Sun-rifing, when
it is diftant a Quadrant from the Vertex of the
Place (¢). Thefe things are worthy to be confi-
dered in the aforefaid Explication, not to fay any
thing for or againft the Hypothefis itfelf,

I very much doubt whether this. Motion of the
Sea has any relation to the general, or Trade-
‘Winds; becaufe thefe Winds, in the Torrid Zone,
are conftant ; and therefore fhould caufe the Mo-
tion of the Water to be conftant alfo (d). Indeed
when the Wind blows harder the Motion is per-
ceived to be greater; but this is no Argument
that they have a Dependance, or proceed one from
another. What hinders is, that there appears to be

(¢) See the Notes upon
Chap. xxi. Prop. 2. below,
where the Caufe of thefe Trade-
Winds is explained.

(d) As periodical Cuarrents
are produced by the fhifting
Winds or Monfoons : fo this con-

flant one, without doubt, isef-
fe€ted by the Trade-Winds,
which conftantly blow from Eaft
to Weft, tho’ notwithftanding
the Moon may interfere, and
alter or divert it's ordinary
Courfe.

a Corre-
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a Correfpondence between the Motion of the Sea,
and that of the Moon, for when this approaches
the other, it caufes it to fwell at 2, and the Cur-
rents are obferved to fet ftronger to the weftward
at the Newand Full Moon, than at the Quadra-
tures. This laft is excellently explained by des
Cartes’s Method ; for fince the Moon is nearer the
Earth at the New or Full than when the isinthe
Quadratures, the Paflage for the celeftial Matter,
B6, is then made narrower, and therefore the
Preflure is greater (¢).

IF any fhould alledge, that perhaps the greater
Light of the Moon, at Full, caufes the greater
Intumefcence ; I anfwer, that at the Change all
her Light is taken away ; which fhews that Light
is not the Caufe of this Motion, but rather that
Preflure of des Caries, which we fhall further ex-
plain below.

PROPOSITION X,

The [econd general Motion of the Sea is it’s Flux and
Refluxe, by which, in about twelve Hours and a
balf’s Time, the Water is found to flow towards
the generality of Shores, and 1o ebb back again,
viz. to flow when the Moon approaches the Me-
ridian Circle above or below 5 and to ebb when it
departs from thence towards the Horizon.

(¢) < Neither the Moon’s ¢ it is always in the Conjun-
¢ greateft Diftance, nor her ¢ €lions and Oppofitions, or
¢ leaft, falls in the Quadratures ¢ pafleth thro> the Center ‘of
¢ but both there and in the ¢ the Sun, and the greater
¢ Conjunétion or Oppofitions ¢ in the Quadratures.. Which
¢ contrary to the Opmion of ¢ Aflertion is very wide of the
¢ des Cartes; who afferts, that ¢ Truth. Whiflen’s Afrono-
« the Orbit is elliptical indeed, ¢ mical Le®ures, Page 1074
¢ but fo that the leffer Axis of

WE
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W E are firft to enquire: whether the Sea flows
towards one certain Point by this Motion, wiz.
from Eaft to Weft, or from Wetft to Eaft.

FOR the Shores of Bays, and the Chanels
of Rivers, where this Flux and Reflux is chiefly
obferved, more than in the main Ocean, are di-
vers ways cxtended ; fome from Weft to Faft,
as the Alediterranean Sea, and others from South
to North, as the Arabian Gulph, &c. And in all
thefe the Water flows thro’ the Streights towards
the furtheft Point of their extent; and therefore
in different Bays, this Flux of the Ocean tends
rowards divers Points of the Compafs. We muft
therefore firft be refolved, whether this Flux, or
Motion, tends inditferently to any Point, or only.
obferves two, viz. the Weft in flowing, and the
Eaft in ebbing ; or even only the Weft in both ebb-
ing and flowing? In my Opinion the laft is trueft,
viz, that the whole Ocean is moved from Eaft
to Weft, both in it’s Flux and Reflux, and that
the difference is, that in i’s Flux it is moved with
greater violence and in a greater Quantity : but
1 it’s Reflux (or more properly it’s Deflux) tho’
it be not moved a contrary Way, yet it feems to
be fo, becaufe there flows a lefs Quantity of
‘Water.

HEN CE we may determine, that the Flux
and Reflux of the Sea is no way diftinét from
that general Motion, which we explained in the
former Propolition, whereby the Ocean is perpe-
tually moved from Eaft to Weft; for it is only a
certain Mode or Property of that Motion. And
therefore if this Motion be obferved, and . rightly
confidered in the main Ocean, where it is not ob-
ftrufted, we fhall find it not to be fo much a
Flux and Reflux of the Sea, as a Flux and De-
flux, or (that we may diftinguith, by proper Terms,.
the Quality of the Motion.or Flux from the Mo~

VOL. L R tion
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tion or Flux itfelf), it is moft aptly called. the
Swelling and Swaging of the Sea.

F O R the Sea perpetually flows from Eaft to
Weft, and only feems to flow back again, when it>s
more violent Force is {lackened and wafted, which
a little before was quickened and augmented. But
this is called the Reflux, becaufe the Sea feems,
on Shores and in Bays, to approach and retire by
fits, which is not owing to the quality of the Mo-
tion itfelf, but to the Situation of the Shores and
Bays, which requires that the Water fhould fall
back to the contrary Point; but the fettling of
the Sea in general doth not proceed from the Situa-
tion of the Shores, but from the quality of the Mo-
tion of the Water,

B U T the Motion of the Sea can by no means
be eftimated by it’s approach to the Shores, for
whatever this Motion be, or to what Point foever
it is made, it will always fluftuate towards the
Shores ; which happens by reafon of the fluid Na-
ture of the Water.

T H AT the Sea moves towards the fame Point,
that is, from Eaft to Wett both in the Flux and
Reflux (or Swelling and Swaging) and never
moves the contrary way appears from the fol-
lowing Obfervations. 1. In the main Ocean be-
tween the Tropics, there is no other Motion per-
ceived than this from Eaft to Wet. 2. 1In
Streights that join the Parts of the Ocean and rum
direétly Eaft and Weft, as the Streights of Magel-
lan, Manilba, Yava, and others among the Judian
iflands; in thefe, I fay, the Sea rifes and fettles in
12 Hours Time, but in fettling it doth net flow
back out of the Streights to the eaftward; but is
carried'by. other Paffages, ftill to the weftward 5
which is aplain Sign that this Ebbing and Flow-
ing are not two. cantrary Motions, but a Modifi-
cationof the general Motion from Eaft to Weft.
043 b4 “a - { ‘ i So
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So that Scaliger and all the reft are decejved, who
reprefent this as a double Motion to and again, -

IT is to be underftood, that when we fay this
Motion is from Eaft to Weft, we do not mean
punétually the two cardinal Points, but include all
their Collaterals, even to the North and South
Poles, towards which however the Motion is
weaker.

PROPOSITION XIL
Ty explain the Caufe of the Swelling and Swaging of

the Sea, vulgarly called it’s Flux and Reflux ( f).

(f) Sir ljzac Newton moft
fuccefsfully explains as well the
Flux and Reflux of the Sea, as
moft other Appearances of Na-
ture, from his wniverfal Princi-
ple of Gravity or Attraétion.
Gravitation isa certain Forceim-
printed on all Bodies by the Au-
thor of Nature, by which they
mutually endeavour to accede;
but how this Force is exerted
we know not. Thus the Globe
of the Sun and Planets gravitate
mutually towards each other in
proportion to their feveral Mag-
nitudes, and Diftances from one
another. As to this Earth of
ours, it hath but little Commu-
nication with the other Planets,
whofe Bodies are too fmall to
affeét us much, at fuch 2 vaft
Diftance ; only the Sun and
Moon are refpeéied by it, the
one becanfe it is placed fo near
us, and the other by reafon of
the Bulk of it’s Body; which
tho’ it be at a valt Diftance,
yet afls with a ftrong attraQive
Force. For a Body is more

THERE

forcibly attracted by how much
the Diftance of the Attrahent
is nearer, or it's Bulk greater.
1. Thus; Let L (Fig. 23.)
be the Moon, fuppofed to be
above any Part of the Earth,
covered with the Ocean as 5; it
is evident that this Place, being
nearer the Moon than any o-
ther Part of the Barth, is more
ftrongly drawn thereby, and
fwelleth up towards it: But
the Water in the Place 4 be-
ing diametrically oppofite to the
Place 4, and further off from
the Moon than the reft.of the
Earth, hath a lefs Tendency
towards it than the other Parts;
and therefore, being left as it
were by the Earth, is lifted up,
orfwelled, thecontrary Way in
a. Hence the Water flowin
from 4 to e towards A and B,
makes two Protuberances in the
Ocean, the one in B direétl
under the Moon, the other in
A juft oppofite to it ; and thefe
always fhift and accompany the
Moon in i’s fesming Motion
"Rz T abo
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THERE is no Phenomenon in Nature' that
hath fo much exercifed and puzzled the Wits of

about the Farth, and occafion
thereby two Floods and Ebbs
in the famre Place, every five
and twenty Hours.

2. Of thefe two Tides that
happen in the Time of one di-
urnal Revolution in any Place,
that is the greatet, wherein
the Place cometh neareit the
Eminence of the Water A or
B. Thus, in fuch a Figure as
the lalt, let, Pp (Fig 24.) be
the Poles, £Q_the Equator,
F G a Paralle] to it, which a-
ny place deferibes by ir's diur-
nal Motion; it appears that the
two High-waters happen in the
Place, when it is fituated in G
or F, having the Moon in the
Meridian; but the higheft Tide
is found in thePoint G, which
comes neareft the Eminence of
the Waters in B. It further
appears from the Figure, that
the Moon, in the Time of the
higheft Tide, is above the Hori-
zon of the Place,if fhe is on the
fame fide of the Equator with the
Placeitfelf: but if thedecline the
contrary Way, fhe is under the
Horizon in the Point A, at the
“Time ofthe higheft Tide. For
‘Example, in Europe the diurnal
Tides are the higheft of the two
when' the Moon is found in
the elevated Semicircle of the
Meridian, or in the Northern
‘Signs of the Ecliptic; but the
Jowelt when the isin theSouth-
‘ern Signs.

Moreover, the Height of the
‘Tides is varied generally all over

the Earth, according to the'day
. 1

Philofo+

of the Month and the time of
the Year.

3. For, becaufe theattrative
Force of the Sun reaches the
Earth as well as that of the
Moon; when both thefe Forces
confpire, or are united, they
raife the Waters higheft, and
make what we call Sprizng Tides;
but when the Sux depreffes what
the Muca heaves up, then hap<
pen the lowett or Neap Tides.
Thus we obferve higher Tides
when the Suz and Moz in Con-
junétion or Oppofition, are right
overany Place B, or diametrical -
ly oppofite over A and B, than
when they are in the Quadra-
tures, viz. when the Swz is in
the Point Hor I, and the Muon
in the intermediate Point A or
B. But the Force of the Sun is
{mall compared with that of the
Moon; becaufe the Semidia-
meter of the Earth CB, by
which the Water in B is nearer
the Suz than the Center C, is
fearce fenfible, if compared with
the immenfe Diftance of the
Sun.

4. Since the Eminences of
Water are carried round the
Earth by the diurnal Motion,
the Motion, Agitation, and
Height, of the Tides, are the
greater, the larger the Circle is
in which the Watersrevolve. So
the Musn being in the Equino-
&ial, and leading about the two
oppofite Eminences of Water in
the Equator, makesgreaterTides
(¢eteris paribus) than when the

‘15-in the Tropics. -

Henge
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Philofophers and learned Men as this. - Some have
thought the Earth and Sea to be a living Creature,
which, by it’s Refpiration, caufeth this ebbing and
flowing. = Others imagined that it proceeds, and is
provoked, from a great Whirl-pool near Norway,
which, for fix Hours, abforbs the Water, and
afterwards difgorges it in the fame fpace of Time.
Scaliger, and others, fuppofed that it is caufed by
the oppofite Shores, efpecially of America, where-
by the general Motion of the Sea is obftructed and
reverberated. But moft Philofophers, who have
obferved the Harmony that thefe Tides have with
the Moon, have given their Opinion, that they
are entirely owing to the Influence of that Lumina-
ry. But the Queftion is, what is this Influence?
To which they only anfwer, that it is an occult

Hence alfo both the Lumi-
naries, placed in the Equino&ial
at the Time of their Conjun-
&ion or Oppofition, which hap-
pens near the Equinoxes in
March, or September, produce
the higheft Tides in the whole
Year.

Which Experience alfo con-
firms, becaufe the Sun is a
lictle nearer the Earth in the
Winter than in the Summer;
therefore the higheft Spring
Tides happen a little before
the Vernal Equinox, and a lit~
tle after the Auntumnal, viz.
in February and Ofober, rather
than precifely upon the Equino-
étial Davs.

5. The librating Motion of
the Waters, which are apt 1o
retainthe Motion imprefled up-
on them, and continue to move
tho’ the A&ions ofthe Lumina-
ries ceafe, make the greateft
menflrual Spring Tides (explain‘d

R 3

in Artic.3.) not precifely on the
New and Fu/l Moons, but gene-
rally they are the third Tides af-
ter them.

6. Things would happen con-
ftantly and regularly thus, if the
whole Earth were covered with
very deep Sea ; but by reafon of
great and {fmall Iflands which
ftop the Tide, and the Streights
between them, alfo the Shelves
and Shallows along which the
Tides are to be propagated, the
Variety of this Phaznomenon is
almott infinite, and fcarcely to
be explained by this Theory ;
but when juft Obfervations are
diligently made, all thefe parti-
calar Canfes may be found out
and known. S8z Newton’s
Prin. Math. Phil. Book 3. Prop.
24. Greg. Phyl. and Geometr.
Aftron. Book 4. Prop. 64, 65. al-
Jfo Halley's Differtation in Phil.
Tranf, No 226.

Furin's Appendix.

"Quality,
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Quality, or Sympathy, whereby the Moon at-
tracts all moift Bodies,  But thefe are only Words,
and fignify no more than that the Moon does it by
fome means or other, but they do not know how:
Which is the Thing we want.

D ES Cartes explains it by his general Hypo-
thefis thus: In the forementioned Figure of Pro-
pofition 9. let ABCD be the Vortex, with the
Earth in i’s Center, and which, with the Earth
and Moon in it, is carried in a larger Vortex a-
bout the Sun. Let M be the Center of the firft
Vortex, EF G H the Earth, 1234 the Superficies
of the Sea, which for plainnefs we will fuppofe to
cover the whole Earth ; and 5678 the Superficies
of the Air furrounding the Sea. If therefore there
were no Moon in the Vortex, the Point T, the
Center of the Earth, would coincide with the Point
M, the Center of the Vortex ; but fince the Moon is
about B, thé Center of the Farth muft be between
M and D; becaufe, fince the celeftial Matter of
this Vortex moves fomething fwitter than the Earth
or Moon, which is carried only with it, unlefs
the Point T were a little further diftant from B
than from D, the Prefence of the Moon would
hinder it from moving fo freely between B and
T, as between T and D; and fecing the Place
of the Earth in the Vortex is not determined, but
by the equal Force of the circumambient celeftial
Matter, it is plain that it ought therefore to ap-
proach fomewhat towards D.  And for the fame
Reafon, when the Moon fhall be in C, the Center
of the Earth ought to be between M and A, fo
that always the Earth may recede a little from the
Moon. Moreover, finte we fuppofed the Moon
to be about B, not only the Space between B and
T, but alfo that between T and D, thro’ both
which the celeftial Matter flows, is made fome-
thing natrower ; hence it follows, that the cele-

: « ftial
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ftial Matter floweth fafter there, and therefore
prefiech more, both the Superficies of the Air at
6 and 8,. and of the Water at 2 and 4, than if
the Moon had not been in the Diameter of the
Vortex BD. Now feeing the -Air and Water
are both Fluids, and eaﬁly give way to _the Pref-
fure, they muft be more deprefied “about F and
H, than they would be if the Moon were not
in this Diameter BD; aad alfo more elevated
towards G and E, where both their Superficies
bulge or are prominent. And further, becaufe the
Part of the Earth at F, under B, where the Sea
is now loweft, in fix Hours Time will be at G,
under C, where it is now higheft, and after other
fix Hours in H, under D, and fo on: or rather,
becaufe the Moon is moving a little in the mean
Time from B towards C, fo as to perform the
whole Revolution ABCD ina Month, by which
the part of the Earth that is now in F under the
Moon’s Body, will be in fix Hours, twelve Mi-
nutes Time, or thereabouts, a little further than
G, in that Diameter of the Vortex, which is go
Degr. diftant from the Place into which the Moon
in the mean Time hath moved ; therefore the Wa-
ter will in that Time increafe and be higheft ar
F, and in othcr {ix Hours, twelve Minutes, whep
the Moon .is got beyond D, will fettle and be
loweft .there, ¢¢, Hence it is plain, that the W a-
ter of theSez muit conftantly ebb and flow in
the fame Place, every twelve Hours, twenty four
Minutes Time.

THIS is des Cartess Demonftration, wh'ch is
very ingenioufly contrived to account both for the
Tides that happen when the Moon is in the Me-
ridian of the Place, and thofe alfo that occur when
the is in the oppoﬁtc Point of the Meridian Circle
uader the Horizon, :

Big oo BUT
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BUT according to what we obferved in the
ninth Propofition, there are feveral Imperfections
in this Demouftration. As firft, itis a wonder
that des Cartes did not confider, that, according
to his Demonftration, the Water ought to ebb
at 2 and 4, when the Moon approaches the Me-
ridian B: and, on the contrary, to flow, when the
Earth or Moon (viz. either of them) 1s removed fix
Hours from each other ; but this is contrary to Ex-
perience, for when the Moon approaches the Meri-
dian of any Place, theWaters flow in that Place, and
ebb, back again, at it’s departure. But both des
Cartey’s Words and Figure thow the contrary ; fo
that to take away the Abfurdity (and in des Cartes’s
Method) let us fuppofe the Vortex of the Earth
ABCD, and the Waters 1234, to be interfper-
fed equally about the Center T without any Pro-
tuberance, and to revolve with the Earth and the
celeftial Matter between ABCD and 5678. Let
us fuppofe again the Moon to happen into this Vor-
tex at B, and therefore the Space T'B to become
narrower, and the Water at 2 to be preffed towards
E by the celeftial Matter fqueezing thro’ it.

THEN while the Water is expelled from 2
to E, I afk where the greateft fwelling will be,
whether in the Place E, which is diftant 2 Qua-
drant from F (where the Moon is vertical), or in
the Place next to F towards E? If you anfwer,
the fwelling is greateft about the former Place E,
1 deny it, becaufe it is contrary to Experience ;
but Experience fhews the latter to be true, and
even Reafon convinces us, that when the Moon
is over the Place F, the Water will be forced
from 2 towards 1, which happens becaufe the
greateft {welling is about 2, not about 1, for here
1t will be leaft ; hence the Placesto the weftward have
their Tides later, aswe know by Experience. And
Reafon and the Laws of Hydroftatics require this.

For
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For if Water be poured in at 2, that it may flow
towards E, there will be the greateft quantity of
Water at 2, and a little lefs in the next Place,
but leaft of all at E; and the fame Thing will
happen if it be expelled or driven towards E.
But by the Circumrotation of the Earth, E comes
into the Place of F, where at length there will
be the greateft Protuberance at E, and the
‘Water will be repelled towards H.
THEREFORE des Cartes’s Figure and De-
monftration is to be changed, that the fwelling may
arife fomewhere about 2, viz. where the Moon
is vertical. What more might be faid here we
refer to our Treatife upon des Cartes’s Pbyfics,

PROPOSITION XII

The general Motion of the Sea from ‘Eaft to Weft is
JStronger, and the Tides are bigher at New and Full
Moon, than at the Quadratures,

THE Truth of this Propofition appears from
Experience. For People that ufe the Sea teftify,
that at New and Full Moon, the Face of the Ocean
is conftantly rough and troubled, but calm and
quiet at the Quadratures. This is eafily ac-
counted for by the aforefaid Hypothefis; for
when the Moon is at the New or Full, the is
nearer the Earth than at any other Time of
her Age, and is furtheft diftant in her Qua-
dratures, as is thewn by Aftronomers (g). But
when the Moon is nearer the Earth, that is, when
the Space BT is lefs, the celeftial Matter being
hindered, or obftruted, prefles with greater force
the Water from 2 towards 1, But happens o-
therwife in the Quadratures,

{g) Thisis falfe. Seethe Note ((¢) above.
' YET
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YET in fome Places there are higher Tides
at the Full Moon than at the New, which I can-
not account for, unlefs they be the Effects of
it>s greater Light at that time. Nor can it be o-
therwife explained, why at the Full Moon Vege-
tables and Animals are impregnated with a greater
quantity of Sea Moifture, than at the New, tho’
even then the Tides are every whit as high. It
is very wonderful what one Twiff, a Dutchman,
relates in his Defcription of Irdia. He fays, that
in the Kingdom of Guzarat (where he lived many
Years) their Oyfters, and Crabs, and other Shell-
Fifh, are not fo fat and juicy at the Full Moon
as at the New, contrary to their Nature in ali
other Places. Nor is it lefs admirable, that on
the Coaft of the fame Kingdom, near the Mouths
of the River Jndus, the Sea fwells, and is troubled,
at the New Moon, when not far from hence, wviz,
in the Sea of Calicui the greateft Rife of the Wa-
ters is at the Full.  But it is requifite that we
fhould have repeated Enquiries and Obfervations
about thefe Matters, before we pretend to folve
their Phzenomena. -

PROPOSITION XIII,

Tbe Flux and Reflux of the Sea waries with the
Seafons of the Year, and the Tides are obferved to

- be bigheft about the Equinoxes 5 1. e. at ihe Spring
and Fall 5 but loweft at the Solftices.

DES Cartes pretends to account fot this Phae-
nomenon by his Hypothefis, but I cannot ap-
prehend his Meaning by his Words, ner how it
can be deduced: {rom it (5). It is probable, that the
Sun and the general Winds may contribute much

(b) See the true Reafom of this in drtic. 3. of Note /f) abaye.
[ AP ' to
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to raife thefe Tides, when, in the Equinoxes, the
Sun is vertical to the Ocean in the middle of the
Torrid Zome, and therefore may caufe both the
Wind and Water to rage, and the formerto d-
gitate the latter, The contrary of which may
happen about the Solftices. Or we may fay, that
thefe extraordinary Tides then happen by the
fame Reafon, and proceed from the fame Caufe
that frequent Rains and Inundations proceed from
in thefe Seafons.

PROPOSITION XIV,

In fome Parts of the Ocean, Bays, and Shores, the
Tides ebb and flow very bigh; and in others but
Jow : andin fome few Places there are no fenfible
Fides at all.

THRHOSE Places have the greateft Tides; 1.
which are in the Torrid Zone between the Tropics,
where the Moon, being almoft conftantly vertical,
prefles the Water with greater force ; 2. thofe
which lie direttly Eaft and Weft with their Col-
laterals 5 3. thole Bays that are long and narrow s
4. thofe Places where there are but few Iflands
or Forelands.

THE Tides are therefore greater or lefs in
a Place, according as it is fituated or extended.

T HE greateft known Tides are obferved in
the Bay of Guzarat, at one of the Mouths of the
River Indus, and has ftruck many with Admira-
tion. The Water there recedes from the Shore
very quick, and leaves it uncovered for a great
Space ; fo that this Bay is, not without Reafon,
thought to be the fame into which Alexander the
Great failed, when he attempted to tranfport his
Army by Sea into India, but was hindered, as
it is reported, by the Sea which retired qﬁuick

: ' om
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from the Shore, and left all his Ships a-ground,

o that he could not proceed further, but thought

that the Gods had there fixed Bounds to his
Expedition. This Story is reported for a Truth
by the Inhabitants of Cambaya. The Caufe of
this is the thallownefs of the Chanel, which makes
the Water in it’s Ebbing leave fo much more
Ground uncovered, tho’ perhaps fome other Caufe
may confpire with this,

AT the Town of Daman, not far from Surat
in India, the Tide rifes and falls two Fathoms
and a half, and the Sea recedes from the Shore
half a German Mile,

IN the Bay of Cambaya the Tide flows five
{or as fome fay feven) Fathoms high, which vio-
lent Flux caufes many Ships to be loft by unex-
perienced Seamen ; for at the Ebb, when the Wa-
ter falls back, they are frequently fplit upon the
Rocks.

UPON the Shores and Bays at the Magellanic
Streights, there is no conftant Time obferved be-
tween the Tides, which ebb and flow irregularly,
fometimes in three Hours, and fometimes in twelve
Hours 5 which variety is caufed by the violent
breaking of the Sea into thefe Streights, and the
frequent Agitation of it by the Winds,

PRODIGIOUS high Tides are obferved a-
bout Malacca, and in the Streights of Sunda.

IN the Arabian Gulph, or Red-Sea, the Tide
of Ebb is fo great, that as fome of the Antients
have writ, (quoted by Scaliger) Mpofes, and the
Jfraclites, migh-, at low Water, have pafled thro’
it without a Miracle. But this is falfe, for it ne-
ver ebbs fo much as to leave the Chanel dry.

IN Butior’s Bay, near Hudfon’s Streights, when
Mr Thomas Button, an Englifbman, wintered there
in the Latitude of 57 Degr. North Latitude, he
obferved the Tide of Flood to rife fifteen F oolt) and

above;
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above : and in the Latitude of 60 Degr. the Summer
after, he found it to come up to the fame Height ;
tho’ in neither Hudfon’s nor Famess Bay it rifes
much above two Foot.

T HER E are prodigious high Tides upon the
Coatt of China, and about the Iflands of Fapan.

AT Panama, a Townon the Coaft of America,
the Pacific Sea flows very high, and immediately
ebbs again; at the Full Moon the Agitation is
fo great that it drives the Water into the Houfes
of the Town. All along this Shore the Tides of
the great South Sea are ftrangely high; fo that
in* their Reflux they retreat two Miles of Ground,
and in fome Places the Water falls of out Sighe.

IN the Bay of Bengal, on the Shore of Siam,
the Tide rifes fifteen Foot.

BU T in the Mediterranean Sea, which flows
from Weft to Eaft thro’ the Streights of Gibralter,
there is no fenfible Tide at all; becaufe it’s En-
trance is fituated oppofite to that Point, to which
the Ocean Sea in general flows. It may perhaps
increafe a little, but in the main it is not fenfible,
only in the Gulph of Perice there is a {fmall Agi-
tation perceived, by reafon of the great length
and narrownefs of the Bay, which, in the broader
Parts of the Mediterranean, is no where percep-
tible. Therefore the Flux and Reflux of the Sea
was unknown to the Grecians, and alfo to the
Romans in the Time of Scipio Africanus 3 and there-
fore when they found it in other Places, accounted
it a Miracle ; as appears from the forementioned
Expedition of Alexander the Great, and the Wars
of Scipio with Carthage ; but in Cicere’s Time this
was well enough known to the Romans, A {mall
‘Tide is obferved at Marfeilles in France, and an
inconfiderable Rifing is perceived along the Coaft
of Barbary. IN
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IN the Baltic Seay and all over the northern
Ocean beyond England and Norway, the Tides
are not in the leaft perceptible 5 nor in the northern
Parts of the Pacific Ocean (i). The Reafon is not
well known, unlefs we fix it upon the great Di-
ftance thefe Seas are from the way of the Moon,
and their being extended from Welt to Eaft, and
North-eaft, with the many Iflands and Forelands,
all which confpire to obftruct the Flux of the
“Tides in thefe Places. But this cannot be faid
of Hudfow’s Bay 3 which is properly extended from
Eaft to Weft, to receive the Flux of the Tides
and therefore it is no Wonder if they are much
more remarkable here than in the Baliic, or in the
northern Ocean.

PROPOSITION XV.

Tbe Flux of the Sea is forced by a firong Impulfe 5
but the Reflux is the natural Motion of the Water,

THE Flux is caufed by the Preflure of the
Moon, or the celeftial Matter, between it and the
Sea, and continues no longer than the Caufe forces
it: but in the Ebb, the Sea only flows from a
higher to a lower Place, which is the natural
Motion of the Water.

(#) The Tides are very {mall on the Coaft of Nova Zembla the
in feveral Parts of the Northern  Water was obferved by Capt.

Qcean, yet they may befeltin  7ood to rife eight Foot. See
fome particular Places. Thus Note () on Chap. 8. above.

LEMMA

2
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LEMMA

The Place of the Moon in the Zodiac being known,
from an Epbemeris, or by Calculation, or Aftrono-
mical Obfervation, and alfo i’s Latitude, and the
Hour of the Day; to find, on the Terrefirial Globe,
what Place the Moon will be wertical to at the
given Hour, and to fhew all the Places that the
Moon will pafs over, one after anotber, that Day.

THIS Problem is of great Ufe for obferving
the Flux and Reflux of the Sea. You will find
the Method of folving it in Chapter xxx. Propo-
fition 14. where it is more commedioufly explain-
ed. However the more knowing Reader may
anticipate it here, or learn it aforehand from the
Rules there delivered.

PROPOSITION XVIL

The Tides are bigheft in thofe Places over wbhich the
Moon is vertical, unlefs fome of the Obftacles abeve-
mentioned in Propofition 14 binder 5 but the fur-
ther any Place is from that, the lefs (caeteris pari-
bus) is the Flux and Reflux. v

BECAUSE thofe Places are more prefied,
and the fwelling of the Sea is greater, over which
the Moon fqueezeth the celeftial Matter, where-
by greater Tides are produced: but where the in-
cumbent Matter is lefs {queezed, and other Caufes
conipire, the Alteration will be lefs.

PRO-
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PROPOSITION XVII

The Altitude of the Tides are divers in the fame Place
at differens Times, and they are bigh and low, ac-

cording as the Moon is further from or nearer to
tbe Zenith of the Place.

SIN CE the Moon every Day changes her
Place in the Ecliptic, fhe will be vertical now to
ane Place, and then to another, and confequently
varies her Diftance from the Zenith of any particu-
Iar Place. Which being granted, it follows, asa
Corollary of the laft Propofition, that the Tides in
any one Place are conftantly altering, whether their
‘Variation be fenfible, or infenfible.

PROPOSITION XVIIL

Tbe greateft fwelling of the Ocean, or High-Water,
ought to be in that Place when the Moon is in the
Meridian Circle (above or below); bul in divers
Places it is High-Water when the Moon is otherwife
pofited.

SINCE the Moon, in the Meridian, is nearer
any Place than when fhe is in the Horizon, (be-
caufe the Hypotenufe of any right-angled Tri-
aangle is longer than the Perpendicular) it follows
(by Propofition 16, of this Chapter) that then it
ought to be High-Water in that Place (where fhe
is full South). And when fhe is full North, orin
the lower Part of the Meridian Circle, it ought to
be alfo High-Water in the fame Place, becaufe,
tho’ fhe be not there, yet the oppofite Part of the
Vortex of the Earth is ftraitned, and hath the fame
Effe&, as if the Body of the Moon itfelf were
prefent.

BUT
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BUT there are many Places and Shores where
it is not High-Water precifely at the Time of the
Moon’s fouthing or northing in the Meridian Circle,
(as the Philofophers of the former Age thought)
but perhiaps a little before, or after, the makes her
appulfe to the Meridian, viz. when fhe approacheth
a Vortex fomething diftant from it, Eaft or Weft.
Neither doth a full Tide always happen when
the Moon is in the fame Azimuth ; but it is very
often High-Water, efpecially at the New and
Full Moon, a little before the conftant Time, or
before the Moon approaches that Azimuth. At
London it is High-Tide when the Moon is three
Hours from the Meridian, or South-Weft, and
North-Eaft (k). On the Shore of China, in the
Harbour of Maccao, a Portuguefe Sailor thus fta-
ted the Time of High-Water. The Elevation of
the Pole, or the Latitude of the Place, is 22 degr.
20 min. Inthe Year 1584 on the nineteenth Day
of September it was Full Moon, and the fame Day,
it was High-Water half an Hour, or three quar-
ters, paft Eight in the Morning; fo that the
Moon was then three Hours and a quarter diftant
from the Meridian; hence the Azimuth, or Point
the was then in, may be found by a Problem in
Chapter xxx:

I N the Year 1585, February the third, which
was_ alfo_the third from the New Moon, it was
obferved to be High-Tide a little after twelve ; and
therefore at the New Moon, which was February
the firft, it was full Sea about forty Minutes af-
ter Ten. . ‘

HENCE the Azimuth the Moon was then in
may be found. ;

(}) See the Note (m) befow. - }
VOL. L S IN
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IN the Year 1585, February the fixteenth, it
was obferved to be High-Water, at Full Moon,
almoft at Noon, wiz. at half an Hour paft Eleven.

IN the Year 1585, Fune the fecond, which
was the fourth Day after the New Moon, it was
High-Tide exactly at twelve, therefore at the
Conjunétion it was High-Tide at nine in the Fore-
noon.

T HE fame Sailor adds, that the Time of High
and Low-Water doth not agree with the Time
that is computed from the Motion of the Moon,
except for five Days before and after the New
Moon. But there is fome Ambiguity in thefe
Words, and others following, which we have there-
fore omitted. But the Caufe of this Variation is,
that the Sea rifes nine Hours in the Port of Mac-
cao, and ebbs only three, asis obferved in the next
Propofition.

HERE follow fome Obfervations made by a
Dutcb Sailor of the Time of High-Water, on the
Days of the New and Full Moon, at dlﬁ'erem:
Places.

AT twelve o’Clock (on the New and Full
Moon Days) it is High-Water along the Shore
of Flanders, at Enckbuyfen in Holland, at Hoorn, at
Emden in Eaft Frigfland, at the Mouth of the
River Elbe, at the Mouth of the Ejder, at the
Iflands of Futland, at Dover in England, &c.

AT forty five Minutes paft twelve, at Flu/s-
ing in Zealand.

AT half an Hour paft one, at the weftern
Shore of the Ifle of #ight, at Calais, at the Mouth
‘the River Thames in England, along the Shores of
Zealand, at the Mouth of the River Schelde, in
the Meufe, at [Garcum]

AT three o’Clock, ‘at dmflerdam, Rotterdam,
Dort, and Newcaftle in England, before the Fle-
miflh Sand- Baan at Armentier in Flanders, at the

Mouth
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Mouth of the River Garonne, along the South Shore
of England, on the Coalt of France, Gafcoigne, Bif-
cay, Gallicia, Portugal, and Spain 3 on the weftern
‘Shore of Ireland, all the way to Shetland.

AT a quarter before four in the A&emoon,
at Roban in France, in the Maefe, at Rocbelle in
France, in the River Garonne, in the Bays upon
the Shore of §pain, Poriugal, Gallicia, in the Bays
on the Southern Shore of Bretagne in France, on
the Shore of Gafivigne, on the weftern Shore of
Ireland.

AT halfan Hour paft four, from the Texel to
the fouthern Shore of Ireland.

AT a quarter paft five, in all the Ports on the
South of Ireland, at Plymouth in England, and at
other fouthern Places between that and 7#ales.

AT fix o’Clock in the Morning and Evening,
at Hamburgh in the Elbe, at Bremen, on the Eaft
fide of the Texel, at Antwerp, in the Englifp Cha-
nel as far as the Sally Iflands.

AT a quarter before feven in the Evening,
at Falmouth, and in Briftol Chanel, at St Nicolas
and Podqﬂhmke, as far as Weymouth and Hartpool.

AT halfan Hour paft feven at the Road in
the Texel, at Kilduyna, in the middle of the Cha-
nel, befide Plymouth, and as far as the Foreland of
Lizard-Point.

AT a quarter paft eight in the Evening, about
the Ifle of Wight, at the Weft fide of the Fiie
Ifland.

AT nine 0°Clock, at the Mouth of the River
Eems in Friefland, on the Eaft fide of the Fle
Ifland, along the Shores of Fricfland, and on the
eaftern Shore of the Ifle of Wight.

AT half an Hour paft ten, at the Mouth of
the River Thames, on the Shote of Normandy and

‘Picardy,
S 2 4 AT
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AT a quarter paft eleven, in the River Tbames,
and other Places in England.
" IT isvery difficult to explain the Caufe of thefe
‘wonderful, and extraordinary Differences of the
Tides in all Places, tho’ it properly belongs to
Naturalifts, and Geographers, to do it. It is like-
1y that the various windings of the Shores, and
their different Situation to the Sea-ward, the Re-
fittance of the Iflands, the Concurrence of feve-
ral Tides, the Diftance of Places from the Moon’s
‘Way, the various Winds, chiefly thofe that are
general and conftant, the Declivity and Shoalnefs
of the Shores, and other things, very much con-
tribute to this furprifing Diverfity.  For Ex-
ample, at the Port of London the Tide rifes ’ull
the Moon comes to the South-Weft, when fhe hath
South Latitude, and only then begins to ebb,
not when fhe approaches the Meridian : for which
we give this Reafon, wiz. that while the Moon is
moving from the Meridian of London towards
Brafil (or from Brafil towards London) the Water
ought not to fettle, but ftill to rife, becaufe the
Shore of America repels the Water towards Eng-
land, which is drawn thitherward by the Moon,
fince there is no Paffage for it to proceed any fur-
ther.  But it may be afked why, when the Moon
hath North Latitude, it fhould happen to be High-
Water before fhe approaches the Meridian of
“London, viz, when fhe is in the South-Eaft Point?
To which I anfwer, that when the Moon hath
North Latitude the is much nearer England than
when fhe hath South, and therefore raifes up the
‘Water focner ; and the Reafon why the Flux is not
Tontinued fo long as ’ill the Moon approaches
the Meridian is, becaufe fhe impels the Ocean
more towards the American Coaft, and Hudfon’s
“Bay, where the greateft Floods are then obferved.

i a AND
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A ND for this Reafon it is High-Water along
the Coafts of China, before the Appulfe of the
Moon to the Meridian, becaufe the continual Eaft
Winds drive the Sea towards the Weft.

BUT all thefe Allegations are not fufficient to
fatisfie me in thefe Matters, and therefore I would
have the curious WNaturalifts examine them with
greater Scrutiny. For to find the true Caufe, it
15 requifite, that we be furnithed wich accurate
Obfervations how the Tides ebb and fow in dif-
ferent Places, and what Azimuth the Moon is in
when it is High-Water in thofe Places ; and how
her Bearing varies according to her Place at the
Change and Full; efpecially in thofe Places where
the Moon is vertical, and thofe that bear from them
direttly Eaft, Weft, North, and South (/). It is
alfo to be diligently obferved, what height the
Tides flow at thefe times ; when the Moon is in
the North Part of her Orbit, and moves not over
fo much Sea, but over that vaft Traé& of Land
which lies between Cbhina, and the weftern Shore
of Africa. For fince fhe prefles not the Water
dire¢tly when the moves over thefe Adediterrancan

(/) The following Direftions
are of excellent ufe for obferv-
ieg the Tides, given by Sir Ro-
bert Murray, in Ppilof. Tranf.
No'p 7802

1. Obferve the Situation of
the Place of Obfervation, viz
what Currents, Seas, Iflands,
Bays, Shores, Shelves, {¢. are
near it.

2.0bferve in what proportion
the Increafes of the Tides from
the Neap to the Spring Tides,
and their Decreafes, and the Ri-
fings and Fallings of the Ebbs,
happen to be in regard of one
another.,

53

3. Obferve the Increafe and
Decreafe of the Velocity of the
Caurrents.

4- Meafure the Height ofeve-
ry utmoft High Water and Low
Water, from one Spring Tide
to another.

. Mealure the exa&t Height
cfgpringTide:and Spring Ebbs.

6. Obferve the Pofition and
Strength of the Wind, the State
of the Weather; the Height of
the Barometer, &c.

7. Caleulate the Moon's Age
and Place in all Refpeéls.

See Lowthorp's Abridgmens
of Philofl Tranfal. p. 260.
Places,
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Places, I fuppofe this will caufe a fenfible Varia-
tion of the Motion of the Water. Likewife thefe
Phanomena are to be obferved when the Moon
is in the South Part of her Orbit, and moves
over Brafil, or South America. For without a
perfe@ Notion of thefe Occurrences, we fhall
fcarce be able to find out the true Reafon or
Caufe of the Tide.

PROPOSITION XIX.

Tbhe Sea flows to moft Shores in twelve Hours twelve
Minutes, and ebbs back again in as many.

1N fome few Places it takes more Time in flow-
ing than in ebbing; and on the contrary, in others
it lows in lefs Tme than it ebbs: yet fo that the
Time of the Flux and Reflux (or the Time be-
tween the two full Seas) make together twelve
Hours, 24% Minuates, and two of thefe Times
make twenty four Hours 482 Minutes, or almoft
twenty five Hours, So that High-Water happens
every Day later by almoft an Hour than the Day
before, becaufe the Moon comes later to the Ver-
tex, or Meridian of any Place, by almoft an Hour
(ffty Minutes) every Day.

W E have fufficiently explained this Propofi-
tion in our Demonftration of the eleventh; tho?
in that we accounted it to be full Sea, when the
Moon is in the Meridian of any Place; but be-
caufe, as we fhewed in the laft Propofition, it
is found to be High-Water in feveral Places when
the Moon is not in the Meridian, we do not,
in this Propofition, reckon the forementioned
Hours from the Time the Moon is in the Me-
ridian of thefe Places, but from the Time fhe
is found, by Experience, to be in that Vertex
when it is high Water. Neverthelefs this Period

of
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of the Flux and Reflux is not performed exact-
ly in twelve Hours, twenty four Minutes, (or
in twenty four Hours, fifty Minutes) but fome
Times fooner or later, becaufe the Moon con-
ftantly changing her Diftance from the Zenith,
returns at unequal Times to the fame Vertex ;
but this Difference is fmall.

THEREFORE tho’ the Flux and Reflux
together be performed, in all Places, in about
twelve Hours, twenty four Minutes (when there
are no Storms); yet in fome, the Time is equally
divided between the Flood and Ebb; and in others,
the Time of flowing is more or lefs than that of
ebbing. ‘

T HE Garonne, a River in France, is feven
Hours in rifing, and but five in falling. And in
the Port of Maccao, upon the Shore of China, the
Tides flow nine Hours, and only ebb three, or
lefs if the Eaft Winds blow.

ON the contrary, in the River Senegal, in Ne-
groland, the Sea flows four Hours, and ebbs eight.

IT is hard to affign Reafons for this Diffe-
rence. Some attribute it to the ftrong and fwift
Current of certain Rivers, or to their ordinary
Flux. Thus the River Garonne refifts the Influx
of the Sea with it’s ftrong Current and hinders
it 5 but helps the Reflux, and haftens it. Others
will have the Flux to be prolonged another Hour,
becaufe the return of the Flood from the northern
Seas, hinders i’s Egrefs at the Mouth of the Ga-
ronne, and rather forces it further up the River.
But 1t is my Opinion, that the River pours itfelf
into the Sea, to a confiderable Diftance, with a ra-
pid Motion, which is obftruted in part by the
Tide, and made to ftand, fome Time before the
Moon forces the Sea up into the very Chanel.

THE Reafon why the Sea flows only four
Hours into the River Semegal, is either becaufe

S 4 s
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i’s Chanel is extended from Weft to Eaft, or be-
caufe the {wiftnefs of the Stream, may hinder the
Flux for two Hours. There may be perhaps o-
ther Caufes which we are ignorant of, for want of
Obfervations ; for we are not certain whether it
really leflens all the eight Hours, or only fix, and
is ftagnant the other two, by Reafon of the Equa-
lity of the Current and the Tide,

WE are alfo to confider that low Places have
apparently a longer Flux, and a fhorter Ehb,

PROPOSITION XX,

Whether it be Flood in any Place at the Inflant the
Meon is in the Horizon of that Place 2

THEY commonly fay itis; tho’ it be not true in
thofe Places where it is full Sea when the Moon
is in the Meridian. For when the Moon declines
from the Equator fouthward, fhe approaches the
Meridian in lefs than {ix Hours, and therefore
the Flux muft have begun when the Moon was
depreffed below .the Horizon: on the contrary,
when the Moon has a North Declination, fhe
requires more than fix Hours to mave from the
Horizon to the Meridian, and therefore it is
Flood when fhe is elevated above the Horizon,
or is in the Horary Circle of the fixth Hour;
and fo it is obferved in moft Places, the’ it be
otherwife at London, as we obferved above. It
feems indeed reafonable that, tho’ the Moon has
a North Declination, the Flux fhould begin when
the 1s horizontal, becaufe fhe is then ninety De-
grees diftant from the Vertex of the Place, and
therefore the Preffure of the Ocean ocught firft to

touch here. But Obfervations are wanting to con-
firm this. i

PRO-
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PROPOSITION XXI.

Having the Time of High or Low-Water given, on
the Day of the Change or Full, in any Place where
the Sea ebbs and flows regularly, (viz. in twelve
Hours, forty cight Minutes) to find, at any Age of
the Moon, the Time of High and Low-Water (m),

(m) The true Time of the
Tides, at all Ages of the Moon
is not well computed by Sea-
Men and Aflronomers; mol of
them reckoning, that the Moon
being upon a fer Point of the
Compals, or fomany Hourspaft
the Meridian, makes High-Tide
in fuch and fuch a Point at all
Times of the Moon.  As for in-
ftance, a South-weft Moon
makes a full Tide at Londn, that
is, when the Moon is three
Hours paft the Meridian. Now
this is true indeed at the New
and Full Moon, but not at any
other Times of the Moon,
which few take any notice of.

But oblerving more narrow-
ly, I find that at London the
Tides fall out at leaft two Points
that is, an Hour and a half {oon-
er in the quarters than in the
New and Full Moon, and the
true Timeof the Tides is found
to be fomewhat fhorter and
fhorter from the New and Full
Moon to the quarters, yet not
in an equal manner, neither
gradually’ decreafing from the
New and Full Moon till the
quarters ; but rather that there
was fome little Difference of
Altgration both at the New and

WE

Full Moons, and alfo at the
quarters, and that the greateft
Difference fell out in the midit
between them, agreeing very
well to a circular Proportion
after this manner.

1. Divide a Circle into 12
equal Parts, or Hours, accord-
ing to the Moon’ Motion, or
Diftance from the Sun, from
the New Moon to the Full.

2. Let the Diameter of the
Circle be dividedinto go Parts,
or Minutes, that is,according to
the Time of the Difference be-
tween the New or Full Moon,
and the quarters, which is one
Hour and a half.

3. Make perpendicular Lines
crofs the Diameter of the Ciscle
from Hour to Hour.

4- Reckon the Time of the
Moon’s coming to the South in
the Circumference of the Cir-
cle, and obferve the perpendicu-
lar Line that falls from that Point
upon the Diameter; and the
proportional Minute cut there-
by, willfhew how many Hours
or Minutes are tobe fubfracted
fromthe Time of High Tidesat
the New and Full Moon, that
foyou may have the true Time
of the Tides that prefent Day.

Example,
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that the Time of High

and Low-Water (if we reckon by the mean Mo-
tion of the Meon from the Sun) is every Day 483
Minutes, (or more accurately 4833) and every
half Day 24§ Minutes later than the preceding,.

1 F therefore it be High-Water in any Place,
on the Day of the New or Full Moon, at twelve
o Clock, it will be full Tide on the fubfequent
Bays of the Lunation, as in the following Table;

l\ﬁ)g:. 5 | Hours. | Minutes.

1 X11. 48

2 1 37

3 2 27

4 3 16

5 4 5

6 4 55

7 5 44

8 6 34

2 7 23
10 8 12
11 9 1
12 9 51

13 10 40

14 1 29
143 12 Midnight,
15 12 Noon,

THAT

Example. At London, on the
Pay of New and Full Moon, it
35 high Tide at three of the
Clock, that is when the Moon
is three Hours paft the Meridian,
and {o by thecommon Rule the
Bloon being about four Days
old it will be South about three
of the Clock, and it will be
high Tide three Haurs after-

wards, thatis at fix of the Clock.
But now by this Rule, if you
count this Time of the Moon's
coming to the South in the Cir-
cumference, the perpendicular
Line which comes from three to
nine, cuts the Diameter at 45
Min. which fhews that fo much
is to be abated from the Time
of High Tide in the New I?‘mlil
il
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THAT is, at the end of the firft Day of the
Moon’s Age it is High-Water later by forty eight

Minutes, &e.

Full Moon ; fo that it is High
Tide 45 Min. before fix; that
is, at five Hours 15 Min. and
not at fix, according to the
common Rule.

The like you may do for any
other Port, or Place, knowing
the Time of High Water at the
New and Full Moon in that
Place: And you may do it the
more readily, if you fet down
the Time of High Water at the
New and Full Moon under the
Diameter, as I have done for
London where it is high Tide at

BUT

three of the Clock: So when
the Moon is fouth at three of
the Clock ornine, the Perpen-
dicularcuts the Diameter at two
Hours 15 Min. which, added to
theaforefaid three or nine, gives
the Time of high Water as a-
bove.

Thus you may eafily makez
Table which by the Southing
of the Moon fhall readily tell
you the Time of High Tide in
any Place. The following is
for London.

Morn| Tide Moon | Tide Moon | Tide Moon| Tide
South.|Lond | |(South.| Lond.\ |South |Lond.| |South|Lond.
H.M|H M| (- M\H M| |d M|H M| |4 M|H. M.
xi o3 of fur ols 5] |vi olp 30 lix ofi1 g
o3 9 105 21 107 40 1cfir 29
203 18 20(§ 27 207 52 2Ci(T 43
303 27 395 33 308 4 3qir 57
403 36 405 40 42‘8 15 49tz 10
5013 40 5015 40 5018 25 sojtz 24
o3 54 kv of5 52 fvir o3 36J X cliz 37
tol4 2 1cls 59 1 48 icfiz §o
20 o 2015 6 2 c 200 1 3
jol4 16 3cl6 13 399 13 3¢ t 16
40l4 23 4cl6 20 4019 26} 4c] 1 29
sol4 30 scl6 28 500 39 5ol 1 42
1iwoolt 371 v o 36| |vuic] g9 s3] |x1 154
1cld 44 icls 44 1dio 6 idz 3
204 §9f 20/6 53 20to 29 2d 2 16
304 57 3007014 39to 33 39 2 27
405 3 407 It 4910 47 49 z 38
5o 9 5017 2¢ sqqir 1 50 2 49
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BUT for Pradtice, it is fufficient to add to the
‘Time of High-Water at the New Moou. \

For the firft Day after the Change. =~ Hours o3

For the fecond 13
For the third - 2%
For the fourth 3%
For the fifth — 4

For the fixth 5

For the feventh 5%
For the eighth —8 — —r ———— —— 63
For the ninth ~ 7%
For the tenth — 81
For the eleventh 9

For the twelfth 9%
For the thirteenth — — — —— ——— 10}
For the fourteenth 11%
For the fifteenth 124

BUT this Calculation fuppofes the Motion of
the Moon, from the Sun, to be equal, tho’ it be
not; for when the is in her Perigee fhe moves
much f{wifter than when fhe is in her Apogee ;
and therefore in the former Cafe fhe prolongs
the Time of the Tides, and in the later fhortens
them. Befides, fome of the Lunar Months ex-
ceed thirty Days, and others are lefs than twenty
nine, but the mean is twenty nine Days, twelve
Hours, forty four Minutes,

BUT in thofe Places where jt is High or Low-
Water when the Moon approaches fome certain

If you find the Difference not  ix Philsf. Trasf- N° 34. twobich
fo much between the Neap 150 it be found Fault with by
Tides, and the Spring Tides, MrFlamftead (inthe fame Tran].
the Diameter muft be divided No143) yer by many itis foidto
into fewer Parts. This is Mr anfwer very well, and therefore
Henry Philips's way, delivered  we have tranfiribed it.

3 Azimuth,
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Azimuth, tho’ the Times may be computed by
this Merhod, yet they are not fo accurately found.

NEITHER do the Conjuntions of the Sun
and Moon happen at the fame Time every Change,

W E fhall thew in Chapter xxx. how this may
be done by the terreftrial Globe.

W E may ufc a Method fomething like this, for
thofe Places where the Time of the Flux is more
or lefs than the Time of the Reflux; fuppofing
the Difference be conftant. But the Confideration
of the Thing icfelf, and Experience, will fooner
teach thefé Particulars than Difcourfe.

PROPOSITION XXIL

The Winds very often binder, or promote, the Courfe
of the Tides in all Places s and not only the Winds
that blow in thofe Places, but even thofe in others
may bave the [ame Effelt. :

THE Truth of this Propofition is fo clear,
that it needs no Demionftration.

PROPOSITION XXIIL

When any Part of the Ocean bath a proper, or par-
ticular, Mbotion, it is called a Current. Currents
are various and direted towards different Parts of
the Ocean, of which fome are conflant and others
periodical.  To enumerate the moft famous conftant
ones.

1, THE moft extraordinary Current of the
Sea is that by which Part of the Arantic or
African Ocean moves about Guinez from Cape
Verd towards the Curvature or Bay of Africa,
which they call Fernando Poo, wiz. from Weft to
Eaft, which is contrary to the general MOtionCi

An
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And fuch is the Force of this Current, that when
Ships approach too near the Shore it carries themi
violently toward that Bay, aad deceives the Ma-
riners in their Reckoning. Hence it comes to
pafs, that Ships which fail in two Days Time
from the Shore of Mouree to Rio de Benin, [or
Formofa] which is one hundred Dutch Miles, re-
quire fometimes fix or feven Weeks to return
from Benin to Mburee, unlefs they run out inte
the main Ocean, which is not eafily done, be-
caufe the Current fets to the North-Eaft, and runs
fwittly from the Ifland of 8¢ Thomas, towards the
Bay of Fernando Poo, carrying in with it the
Ships tho’ they have a fair North-Eaft Wind 5 and
they can fcarcely get from the Shore, unlefs they
be driven by thefe fudden Storms which break
from the Clouds (called Travados) which feldom
happen, and in fome Months not at all.  This
Current deftroyed feveral Ships before Mariners
were well aware of it ; as being either .unadvifedly
driven upon the Rocks and Shoals, and perithed
by Shipwreck, or detained in the Bay ’till they
died with Hunger. . .

BUT this Current affects not the whole Etbio-

ic Ocean, only that Part which. is adjacent to

the Shore of Guinea, to the end of the Bay, and
to about one Degree of South Latitude. It is
obferved not to exceed the Diftance of fourteen
Miles from the Shore; therefore Ships are very
careful left they fhould approach fo near, when
they fail along thefe Coafts; which would "hinder
their intended Courfe, and drive them to a- Place
they would not care to vifit. -

IT is no eafy thing to find out the Caufe of
this Current fo near the Shore, whén the main
Ocean thereabouts moves the contrary Way from
Eaft to Weft, Two Things may be faid fglr Il—tI F_‘.

I. ad
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1. THE Ocean being repulfed by the AZme-
vican Shore moves flowly to the Eaftward, but
this Motion is not felt in the Main, becaufe the
other deftroys it, and renders it lefs fenfible, only
near the Shore it runs fwiftly towards Fernando
Poo, which, being ftretched a pretty way into the
Land is fitceft to receive it; and the Reafon why it
is not felt in other Places upon the Shore of A-
frica (as at Congo) is, becaufe the Rapidity of the
Rivers breaks and obftrués it. ; v

2, THERE may be fome fubterraneous Re-
ceptacle in the Bay of Fernando Poo, into which
the Sea perhaps may fall and draw the reft of the
Ocean. But this may feem lefs probable; they
that have opportunity of obferving it better may
give better Reafons.

PROPOSITION XXIV,
[To point out the Place of the fecond perpetual Current].

THE Ocean moves fwiftly from about Suma-
tra into the Bay of Bengal, from South to North;
fo that it is probable this Bay was made by the
‘Rapidity of the Current; by which alfo perhaps
the Peninfula of Malacca was feparated from India,
I do not know whether the Caufe may be owing to
the many Iflands, and to Cape Mabs, upon the
South Continent, whereby the Ocean in it’s Paflage
weltward may be diverted northwards: or thete
xfnlafy be a fubterraneous Receptacle in the Bay it-
Lelf,

BE it how it will, I fuppofe the Current doth
not fet directly to the North, but rather to the
North-Weft. This fame Current is felt between
Fava and the South Continent, and therefore when
the Dutch fail to the Indies, théy firft make a%

Wi
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wards the South Continent, and then dire& their
"Courfe from South to North to come at Fava.

PROPOSITION XXV.
[0 poins out the Place of the third perpetual Current].

BETWEEN Madagafcar and the Cape of
Good-Hope, and more efpecially between Zerra de
Natal and the Cape, there is a ftrong Current
which fets from North-Eaft to South-Weft (the
fame way as the Shore runs) and is carried with
fuch a rapid and extraordinary Motion, that Ships,
with a briflk Wind, can hardly weather it, or fail
againft it, to Madagafiar 5 on the contrary, they
that fail out of the Chanel,- between Madagafiar
and Africa, towards the Cape of Good-Hope, ate
carried thither without the Help of the Winds,
purely by the Force of the Current. "I fuppofe
this to be the Caufe, that the Iudian Ocean, .be-
ing forced towards the African Shore, and there-
by diverted from it’s direct Courfe, naturally flows
towards the Cape of Good-Hope ; where it finds a
Paffage. For in the main Ocean, remote from the
Shores, this Motion is not oblique but dire&,
“from Eaft to Weft. :

PROPOSITION XXVI
“[To point out the Place of the fourth perpetual Current].

" IN the Parific Ocean, along the Shores of Pera,
and the reft of America, the Sea flows from South
to North'; which, no doubt, is owing to the con«
ftant South Winds which blow upon thefe Coafts 3
for neither thefe Winds, nor the Currentsiare ob-

ferved out at Sea:
PRO-
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PROPOSITION XXUVII
[To obferve the Place of the fifth perpetual Current],

THIS is obferved to flow from Cape §¢ Au-
guftin, in Brafil, along the Coaft of America, a-
mong the Antilles in the Bay of Mexico, towards
Florida, which is from South to North., For the
Sea being driven by it’s general Motion againft
the Shore of Brafil, is there repulfed, and car-
ried northward, where the Chanel is broader
and more open, which very likely caufes this Cur-
rent, The like Motion northwards is found at
the Mouth of the Streights of Manilba, one of
the Philippines. Likewife in Fapan there is a very
fwift Current from the Port of Xibuxia towards
Arimia,

PROPOSITION XXVIII
[To fbew the Place of the fixth perpetual Current].

THIS isin the Streights of La Maire, where
the Sailors in the Naffanz Ship obferved the Cur-
rent to fet to the Eaft; but this we cannot give
fo much Credit to, fince La Maire himfelf writes
to the contrary.

THERE are other Currents near the Shores
of feveral Countries, but not yet accurately enough
obferved or defcribed.

VOL. L T ° PRO
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PROPOSITION XXIX,

To thefe perpetual Currents may be veferred fuch as
are made by large Rivers, where they exoncrate
themfelves into the Sea,

AT the Shore of Loango, ten or twelve Dutch
Miles from Congo in Africa, there is a ftrong Cur-
rent from the Land towards the Weft; becaufe
of the many vaft Rivers, (of which the Zaire is
the greateft) which fall headlong into the Sea,
and repel the Water ; being helped by the general
Motion. Therefore it requires fome Days before
Ships can come up to thefe Shores, tho’ but a
Dutch Mile or two from them.

S O at the Ifland of Lamton, upon the Coaft
of China, the Sea moves from the Shore to the
eaftward, contrary to the general Motion, which is
from the" Eaft to China, This Current is caufed
by the ftrong Efflux of the great River Thoncoan
{or Ta] and is not obferved out at Sea any further
than the Bafbee T{lands.

- THUS far concerning the conftant Currents ;
we fhall add fomewhat about thofe that are ftated
or anniverfary.

PROPOSITION XXX.

There is a great variety of [bifting Currents which do
not laft, but return at certain Periods; and thefe
do moft of them depend upon, and follow, the an-
niverfary Winds, or Monjoons, which by blowing
in one Place may caufe a Current in anotber.

AT Fava, in the Streights of Sundé, ‘when the
Monfoons blow from the Weft, viz. in the Month
2 of
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of May, the Currents fet to the eaftward, contrary
to the general Motion (7). )

A LS O between the Ifland of Celebes and Mig-
dura, when the weftern Monfoons fet, viz, in D:-
cember, Fanuary, and Fepruary (or when the Winds
blow from the North-Weft or between the North
and Weft), the Currents fet to the South-Eaft, or
between the South and Eaft. , ,

AT Ceylon from the middle of March to Ofsber
the Currents fet to the fouthward, and in the other
Part of the Year to the northward; becaufe at this
Time the fouthern Monfoons fet, and at the other
the northern. .

BETW E EN Cochin-China and Malacca when
the weftern Monfoons blow, viz. from April to
Auguft, the Currents fet eaftward, againft the ge-
neral Motion: but the reft of the Year fer weft-
ward ;3 the Monfoon confpiring with the general
Motion. They run fo ftrongly in thefe Seas, that
unexperienced Sailors here fuppofe the Waves to
beat againft fome Rocks. _

S O for fome Months after the fifteenth of Fe-
bruary, the Currents fet from the Maldivies towards
India, on the Eaft, againft the general Motion of
the Sea.

ON the Shore of China and Cambodia, in the
Months of Ofober, November, and December, the
Currents fet to the North-Weft, and from Fanuary
to the South-Weft, when they run with fuch a
{wift Motion about the Shoals of Parcel, that it
{eems fwifter than that of an Arrow.

(n) Thefe Currents conftant-  Chap. xxi. below ; from whence
ly follow the Winds and fetto may be formed a better Judg-
the fame point the Monfoon or ment of the Time of the fciting
Trade Wind does, out at Sea. of thefe Currents than from
See an accurate Hiftory of thefe what our. Author delivers in
in Note (4) upon Prop. II. of this Propofition,

T2 AT
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AT Pulo Condore upon the Coaft of [Cambodia)
tho’ the Monfoons are fhifting, yet the Currents
fet ftrongly towards the Eaft, even when they blow
to a contrary Point.

ALONG the Coafts of the Bay of Bengal,
as far as the Cape [ Romania] at the extream Point
of Malacca, the Current runs fouthward in Novem-
ber and December.

W HEN the Monfoons blow from Ching to
Malacca, the Sea runs {wiftly from Pulo Cambi to
Pulo Condore, on the Coatt of Cambodia.

THERE are feveral other Examples to be
found in Sailors Journals; tho’ lefs accurately
given.

IN the Bay of Sans Bras, not far from the
Cape of Good-Hope, there is a Current particu-
larly remarkable, by which the Sea always runs
from Eaft to Weft to the Landward ; and the more
vehemently the more the Winds oppofe it from the
oppofite Point. The Caufe is no doubt owing
to fome adjacent Shore which is higher than this.

PROPOSITION XXXI.

The Gyrations of the Sea, which we call Vortexes, or
Whirlpeols, are of three Kinds,

SOM E Whirlpools only turn the Water in a
Round ; others at Times ablorb, and emit or vo-
mit it up ; and fome again fuck it in, but do not
caft it our.  And doubtlefs there is a fourth Kind
fomewhere in the Chanel of the Sea, which may
throw out Water but takes none in. I do not
remember any fuch to be recorded by Authors;
only upon the dry Land there are feveral obfer-
ved, . The Dutch Mariners call thefe. Whirlpools
Maelftraom.

. THERE
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THERE are but very few of: thefe, ‘at leaft,
that have been taken Notice of.

BETWEEN Negropont and ! Greece there is
a famous Whirlpool ; called the Ewripws, much
talked of becaufe of the fabulous Story of ri-
Sotle's dying there (o). Scaliger endeavours to ex-
plain it thus. It is not much amifs (fays he} to
fuppofe the Water, received into the Caverrs, inthe
Cliffs of the Rocks below, iffueth from thence ;
for by the continual running in of the Water
the little rocky Bays are filled, and being full,
they emit what they received, thro’ winding and
fubterraneous Paflfagess whofe Capacity is fuch,
that they pour out the Water for fo many Hours,
whereby the Tides are now obftruted or repelled,
and a little after forwarded or helped. But any
one may perceive the infufficiency of this Caufe.

T H E Maclftroom on the Coaft of Norway, is
the {wifteft and largeft known Vortex ; for it is faid
to be thirteen Dutch Miles in Circuit 3 in the mid-
dle of which there is a Rock, which the People
thereabouts call the Moufke. This Whirlpool, for
fix Hours, fucks in whatever approaches it, or
comes nigh it ; not only Water, but Whales, load-
ed Ships, and other Things 5 and in as many Hours
difgorges them all again, with a hideous Noife,

(0) There are on each fide
the Euwripus fix or
Gulphs, wherein the Water
fhuts it felf up to iffue from
thence asoftenas itentersthere;
and the Situation of thefe
Gulphs perhaps contributes to
this fudden Flux and Reflux, of
which the Moon feems to be
the principal Caufe.

Thereare twentyDaysof each
Moon in which the Courfe of

T 3

{even

the Euripus is regular, and ten
in which it is irregular, viz. five
Days beflore and after the New
and Full Moon, in which there

are nine or ten Changes of the

Courfeof the Water every Day:
and in each of thefe Changesthe
Water flows about a Foot, and
ebbs back again. -The Phano:
menon is very wonderful, and
it's Caufe dubious. See Philof.
Tranf. N° 71, Pag. 215.

Violence,
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Violence, and whirling round of the Water., The
Caufe is latent. !

BETWEEN Normandy in Irance, and Eng-
land, there is a Whiclpit, towards which Ships
are drawn, with an incredible Celerity ; but when
they come near the middle of the Swallow, they
are, with the fame Force, thrown out again,

PROPOSITION XXXIIL

The concuffion or trembling of the Sea proceeds from a
certain Spirit, wbhich agitates not only the Earth,
but alfo the very Water, and caufes it to bubble.

IN the Bay of Bifzay, not far.from Bayonne, there
is a Place, called by the Inhabitants Cap-Breton,
where the Sea fometimes grows fo turgid, without
the leaft Wind, that the adjoining Shore feems
to be in danger of being overflowed; and: on a
fudden grows calm again.  There is the like ra-
ging in a Lake in Scotland, called Loch Loumond,
which is alfo caufed by a fubterraneous Spirit.

T HE Portyguefe, about the Year. 1523, obfer-
ved a Percuffion of the. Water in the Sea of Cam.
baya. 1In the greateft Calm, when there was not
the leaft Breath of Wind (as. Maffeus relates) the
Waves on a fudden began to fwell up from the
Bottom ; and immediately the Ships feemed to nod
as it were to one another; then their Joints crack-
ed, and their Sides and Bottoms gaye way. The
S'u]ors, being ftruck with a fudden Fear, and
thinking the Fleet had run upon Quickfands, were
in_the grewte{t Confufion: Some began to found
with the. Lead, others, to pump, but they that
were more wary bethought themfelves of ef-
caping, and laid hold of Barrels to fwim upon:
but it was afterwards found to be an FEarthquake,
which had put them i into that Confternation ;t}?eg
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PROPOSITION XXXIII,
Wihy the Pacific Sea is more flill and calm, and with-

out bigh Waves 5 and why:it is eafily agitated b
o the Winds. A

THE Caufe, no doubt, is, that it’s Motion
to the Weft, is not obftruted by the Lee-Shores ;
as it is in the Atlantic.

T4 CHAP.
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CHAP. XV
Of Lakes, Ponds, and Moraffes or Bogs.

PROPOSITION 1,
Definition,

L AKEisa Collection of Waters contained
"% in fome Cavity in an inland Place, of a
large Extent, and. every .where furrounded with
Land, having no Communication with the Ocean.

PON DS are little Lakes, which neither re-
ceive nor emit Rivers. Some Geographers, or
learned Men, may perhaps define them otherwife,
but it is no great Matter; we fhall not ftand to
argue about Words : what we have done is to the
beft of our Judgment.

A Morafs, or Bog, is an inland ftanding Wa-
ter, having Earth raifed and appearing above it
here and there, or even Earth, or Mud, mixed
with it.

PROPOSITION 1L
Lakes are of four Kinds.

1. SOME neither receive nor fend forth Ri-
vers 3 and if fuch are fmall, we call them Ponds j
but if large, and of a vaft Extent, they acquire

the

2
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the Name of Lakes. 2. Some again emit Rivers,
but receive none. 3. Others receive Rivers, but
have no Evacuation, 4. Others again, both re-
ceive and emit Rivers: of thefe fome emit more
‘Water than they receive, fome lefs, and others an
Equality. Again fome fend out their Rivers al-
moft in a ftreight Line with thofe they receive,
others difcharge them other Ways, or towards
other Points. Likewife fome receive more Rivers
than they fend out, others not fo many, and fome
an equal Number.,

PROPOSITION IIL

To explain the Origin, and Continuance, of thofe
Lakes that neither receive nor emit Rivers.

SOME of thefe are large, others of a mode-
rate bignefs, and fome but fmall. Of the two
laft fome are always full of Water; others are
dried up in Summer, and when it is conftantly
fair Weather ; both thefe Sorts are called Ponds.
As to thofe that are dried up, it is eafy to fhew
their Origin, viz. abundance of Rain, which ga-
thers and ftagnates in fome Cavity, or deprefied
Place. For if any Pit be fituated in the middle
of a defcending Ground, the Rain-Water every
way drains thither, and makes a Pond.

THERE are feveral fuch Ponds as thefe in
India, made by the Induftry of the Natives, of
which fome are a Mile, and fome two in Circuit;
they are furrounded with a ftone-Wall, and are
filled in the rainy Months, to fupply the Inhabi-
tants, in the dry Seafons, who live a great Way
from Springs or Rivers,

I'N like manner Pools or Ponds are made by the
Inundation of the Sea, or the QOverflowing of the

Rivers, 1
THUS
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THUS the Nile and the Niger, the one wa-
tering, Negroland, theother Egypt, when they over-
flow their Banks and are decreafed, they leave their
Water in feveral Ponds ; which the Inhabitants
fence and fortify to: preferve the: Water *till fuch
times as they have occafion for it. By this means
in Maufeovy, Finland; and.Lapland, in the Spring;
Summer, and Autumn, they have many little
Lakes, which are generated partly by the Rains,
and partly by the melting of the Ice and Snow,

B U T tho’ fome of thefe Ponds may happen to be
dried up in Summer, or when it hath not rained for
a long Time ; yet we are not thence to conclude,
that they are wholly fupplied with Rain-Water 3
for they may be dried up, tho’ there are Sources,
or Springs, in the Bottom, which perhaps,are fo
lictle that the Heat of the Sun, in Summer, dif-
fipates the Water, and. turns it into Vapour.

AS to thofe that admit no Rivers, and yet-are
not dried up, they may wholly proceed from Rain
if their Chanels are deep and capacious, and in
which fo much Rain-Water may be contained,
that the Heat of the Sun cannot confume the whole
before more Rain fall to replenifh them; tho’ it
is very likely, that many of thefe are fupplied
by Sources under Ground, which continually e-
mit as much Water as is exhaled 5 efpecially thofe
Lakes that are found upon the Summits of Moun-
tains, as upon Bruflerus, Cenis; &c. Some.of them
have perhaps been left, at firft, by an Inunda-
tion, and are continually fupplied and kept up
by Rain-Water: And we need not doubt: but
that thofe Salt-Water Lakes, or Ponds, that are
found near the Sea, were made at firft by the In=
undation, or Immiffion, of the Sea-Water, fonie
way or other's as the Lake of Harlem, and others
in Holland, There are alfo feveral fale Lakes in

Peru,
THERE
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T HEREisbut a fmall number of thefe Lakes
to be found. 'Some little ones are obferved in
Mufeovy and Finland, the Lake Locafds in [ Epirus,]
the Lake Bufaranda, in Amafia 3 one in Carniola,
called the Zirchnitzer Sea s a round one in China s
another called Hila in Cochin-Ching 5 one in Zan-
baga in Africa s twoin Mexico, in America, the one
of them feven Leagues long, and the other near
as big. All thefe are but fmall ones, except that
in China, which is of a moderate Bignefs,
BUT the only one great Lake in the whole
Earth of this fort is the Lake Parime in America,
lying dire€tly under the Equator. It is in length
from Eaft to Weft, about three hundred and five
German Miles; and, in the broadeft Place, one
hundred Miles over, or thereabouts; fo that it
may be compared with, if it do not exceed, any .
Lake in the World for magnitude ; yet it neither
receives, nor emits any Rivers. It may reafonably
be doubted how this Lake was produced, whether
by fome former Inundation of the Ocean, or by
fubterraneous Springs and Sources ?* And whether
it is fed and kept up by Rain-Water, or the like?
It feems probable that there are Springs in the
Bottom which fupply it with as much Water as
is daily evaporated by the Heat of the Sun. For
Lakes feem to have the fame Origin as Rivers,.
only they differ.in the Situation of their Springs,
and the quantity of their fpringing Water. For
if a Spring-be furrounded with rifing Ground, and
run into a deep and broad Chanel, and alfo fend
forth but a_{mall quantity of Water, it doth not
run, butis evaporated as faft as it {prings. There
is no Difference therefore, in the main, between
Springs, Lakes, and Rivers, only in fome Circum-
ftances ; and there are found feveral Springs which
do not emit Water ; but fuch are more properly
ealled Wells.
PRO-
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PROPOSITION 1IV.

To explain the Origin and Supply of fuch Lakes as
emit Rivers but receive none.

T HE R E is an infinite Number of thefe Lakes,
and very many Rivers flow from fuch, as out of
Cifterns ; efpecially thofe that have their Rife in
Mufeovy, Finland, Lapland, &c. where their Springs
being fituated low in the middle of a hollow Place,
firft fill the Cavity and make it a Lake, which be-
ing not capacious enough to hold all the Water,
it overflows the adjacent Places and forms a River.
And we need not doubt but fuch Lakes have their
Rife and Maintenance from Springs at the Bottom,
whether they be real Fountains, or apparent ones,
wiz. Water brought thither by fubterraneous Paf-
fages from fome other Places ; which laft is more
likely in fome Lakes that immediately produce
vaft Rivers.

OF fuch fmall Lakes as thefe there are, aslI
faid before, a great Number ; as the #olga at the
Head of the River Wolga; the Lake Odium, at
the Head of the Tanais ; the Adac, from whence one
of the Branches of the River Tigris flows ; the Ozero
[or White Lake] in Mufcovy, that gives Source
to the River Shackfna, which is poured into the
Wolga, and many more little ones; we fhall here
only reckon fome of the larger fort that are
more remarkable,

1. THE great Lake Chaamay in the Latitude
of thirty one Degrees North, not far from India,
to the eaftward of the River Ganges. Out of this
Lake flow four very large Rivers, which water and
fertilize the Countries of Siam, Pegu, &c. wviz. the
Menan, the 4fa, the Caipeumo, and the Laguia.

' - Some
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Some Maps exhibit a fmall River that runs into
this Lake.

2. THE Lake [Singbay] upon the Eaft Border
of China, fends out a great River [fouthward, ] which
being joined to another enters China.

3. T HE Lake Titicaca, in [ Los Cbarcas] a Pro-
vince in South America, is eighty Leagues in Cir-
cuit, and emits a large River, which is terminated
in another fmall Lake, and is no more feen. There
are feveral Towns and Villages difcovered about
this Lake,

4. THE Lake Nicaragua, in a Province of
the fame Name, in America, is only four German
Miles from the Pacific, or South Sea, and above
one hundred from the Atlantic, into which itis
difcharged at broad Flood-Gates.

5. THE Lake Frontena, in Canada, out of
which iffues the River of St Lawrence.

6. THE Lake Annibi, in Afia, inthe Latitude
of Sixty one Degrees.

PROPOSITION V.

To explain the Rife and Maintenance of thofe Lakes
which recetve Rivers, but emit none.

IT is manifelt that thefe Lakes were at firlt
formed, and are ftill fupplied and fed by the
Rivers which they receive, or which difburden
themfelves into them. For when Rivers in their
Courfe meet with a broad Plat of low Ground,
they are there colleted, and form a Lake; which
(if the Soil be light, and porous to tranfmit the
Water to the adjacent Fields, or if there be a
fubterraneous Receptacle, or, which is moft like-
ly, if the Water work it’s way under Ground) ne-
ver overflows but lofes, infenfibly, one way or a-
nother, as much Water as it receives.

1] - THERE
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THERE are not many of thefe Lakes taken
Notice of.

1. IN the foregoing Propofition we obferved
that the Lake [Ziticaca] difcharges a River into a
fmaller called Paria, which therefore may be re-
ferred to this Clafs, viz, to fuch as receive Rivers
but emit none.

2. T HE Lake Afphaltites, which isalfo called
the Dead Sea, receives the River Jordan, but e-
mits none, It’s length, from North to South, is
feventy German Miles, and it’s breadth five, as
fome make it.

3. THERE is one in the leffer .4/ia.

4. THERE is a fmall one in Macedonia, cal-
led Fanna, which receives two little Rivers,

5. THE Lake of Geneva.

6. ONE in Perfia near Calgiftan.

7. THE Lake Soran, in Mufcovy, receives
two fmall Rivers,

8. THE River Ghir, in Africa, is reported,
by Leo Africanus, to lofe itfelf in a Lake, and
fome Maps fo reprefent it; but others join it to
Nubia. o

PROPOSITION VI

To explain the Origin of thofe Lakes that both re-
ceive and emit Rivers,

THEY are of three kinds, as was faid bé-
fore in Propofition 2. and either emit more Water
than they receive, or an equal quantity, or lefs.
If they emit more, it is evident they hive fome
hidden Springs in the Bottom: If lefs, the Earth
is either fpongy, or there are fubtetraneous Aque-
dults, whereby the Water is conveyed tinder
Ground : If an equal quantity, it is a Sign that
there are neither Springs nor Swallows at the Bot=

’ tom.
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tom. Their Origins therefore are partly explained
in Propofition 4, that is, are owing 0 a low Ground
where there happens to be Springs, and into which
Plenty of Rain-Water is drained.

SUCH as are generated by the Influx of one
River, and afford a Paffage for it in at one Side,
and out at another, are found in many Places,
Thus the Niger makes three Lakes in it’s ‘Courfe,
and runs upon the Side of another, The Nile makes
feveral more Lakes than are fhewed in our com-
mon Maps. The River Duina at leaft runs thro’
fix, or feven, Lakes. And there are fome Rivers
in Mufcovy and Finland, that make, as may be
feen in our large Maps, at leaft fixteen Lakes
before they exonerate themfelves into the Sea.
We fhall only here enumerate fuch as produce o-
ther Rivers than thofe they receive.

1. THE Zaire, a Lake, or Morafs, in the
Foreland of Africa, lies between the fecond and
ninth Degree of South latitude, and therefore
is about one hundred and five German Miles long.
In the middle of it there is an Ifland (befides feve-
ral fmall ones) fo large and populous, that the
Inhabitants can raife an Army of Thirty thoufand
Men. This Ifland almoft divides the Lake into
two Parts, which have each a peculiar Name
that to the fouthward is called Zambre. Out of
this Lake flow three large Rivers, the Nie, [or
rather the Zeebe] the Coanza, and the Zaire (a).
There are fome fmall Rivers that run into it;

() ¢ Our Author, according ¢ may be more agreeable to the
¢ tothe Opinion of the Geogra- ¢ modernDifcoveries of the Por-
¢ phers of hisTime, makeththe ¢ tuguefz Fefuits. A more juft
¢ Nile to flow out of this Lake ; ¢ and modern account of the
¢ but here (and inother Places) ¢ Rifeand Courfe of the Nile is
¢ we have taken the Liberty to ¢ given in the Nore (¢) upon
¢ alter the Text (tho’aslittleas ¢ Prgp, 20, Chap. xvis
¢ poffible) that the Defeription

but
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but thefe do not feem able to fupply even.the
Lake itfelf with Water, and theretore doubtlefs.
there are Springs at the Bottom ; tho’ the Inunda-
tion of the Rivers is owing to the great quantities
of Rain that fall in the wet Seafons.

2. T HE Lake Zaflan, not far from Zaire, lies
between the third and ninth Degree of South
Latitude ; and therefore is about ninety German
Miles in length. It receives and emits fome fmall
Rivers.

3. THE Lake Zachaf, not far from Zaire, to-
wards the Cape of Good-Hope, emits a River,
which being joined to others, is called St Efprit,
or Delagoa.

4. THE Lake Aquilunda receives a Branch of
the Zaire, and pours many Rivers into the King-
dom of Congo.

5. THE Lake Onega, in Finland, lies between
fixty two and fixty four Degrees of Latitude, and
is about twenty five German Miles long, but {carce
half {o broad. It receives feveral confiderable Ri-
vers from other fmall Lakes, and difcharges one,
called the Sueri, into the Lake Ladoga.

6. THE Lake Ladoga is about thirty German
Miles long, and fifteen broad; it receives the
River Sueri, out of the Lake Onmega, and other
lefler ones from other Places; alfo a confiderable
one from the famous Lake Ilmen in Mufeovy. It
difcharges one River into the Gulph of Finland.

7. [THE White Lake] or Ozero, receives
fome fmall Rivers, and difcharges the River
Shackfna which falls into the Wolga.

8. T HE Lake or Morafs called [ Enare Trefk]
in Lapland, is about forty German Miles long, and
fifteen broad. It receives the River Awvila, and
dends one called [ Paefreka] into the Sea of Lapland.

9. THE Lake Uls in [Finland] is thirty Ger-
man Miles long, and half as broad, It ha}ttlll ag

an
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Ifland in the middle like the Zaire, and receives
a River which paffeth thro’ feveral Lakes, and
difcharges a large oneinto the Botbnic Bay. There
are feveral other Lakes in Mufeovy, Finland, and
Norway.

10. I N China there are four remarkable Lakes
that receive Rivers, and difcharge others, various
Ways.

11. IN Brafil there is a great Lake, with ma-
ny Iflands in it, called Xarryes, which difcharges
the Rio de la Plata, and the River AMiary.

PROPOSITION VIL

Moft Lakes are filled with frefo Water, only a few
bave [alt or Sca-Water in them.

THOSE that are produced by Rain or Rivers,
or fuch as are remote from the Sea, and are fed by
their own proper Springs, for the moft part con-
tain fweet Water : but fuch as were formed by
the Inundation of the Sea, or are fupplied with
Sea-Water, by fome fubterraneous Meatus, or have
falt Springs at the Bottom, produce falt Water.
Thus the Lake of Harlem, and others in Holland,
are falt; and tafte like Sea-Water. There is a falt
Lake alfo in Madagafear, and another in Peru ;
there is one in Cuba, about two Leagues in Cir-
cuit, fituated not far from the Sea, which tho’
it receives fome freth Water Rivers, and breeds
Fifh and Tortoifes, yet is falt. The Lake A/phal-
tites, tho’ it fwallows the fweet Water of the Ri-
ver Jordan, yet is not fweet itfelf, but exhales fuch
a poifonous and ftinking Vapour that the Fields
thereabouts, for half a Mile round, are rendered
barren.

VOL. I U PRO-
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PROPOSITION VIIL

To determine whether the Cafpian Sea be a Lake or
a Bay of the Ocean,

SOME will have it to be properly called a Seas
as a Sea, properly fpeaking, is an extended Part of
the Ocean, or is joined to it by a continued Tract
of Waters. But they will have it to be joined to
the Ocean by fome fubterraneous Intercourfe. Some
indeed of the Antients wrote, that it was joined
by an open Streight, to the Indian Ocean ; others,
to the northern Ocean; but both were deceived,
as we are well affured by Experience. Whether
there be fubterraneous Intercourfes we do not
know ; only there feem to be fuch, becaufe fo many
and fo large Rivers exonerate themfelves into it,
and are conftantly pouring in their Waters, where-
by, in procefs of Time, the Chanel would be fil-
led and run over, unlefs there were fubterraneous
Fiffures and Meatus’s, thro’ which it might eva-
cuate it’s fuperfluous Waters into the Ocean (4). But
others think thefe Waters are diftributed among
the adjacent Mountains, and fupply them with
that vaft number of Springs which is obferved here-
abouts.  Scaliger and others were of Opinion, that
this Cafpian Sea runs under Ground into the Euxine
Sea, but he gives no Reafon for it; this may be
faid, that the Euxine Sea is continually difgorging
a large quantity of Water thro’ the Bofpborus,
and fome think this is more Water than the Rivers
pour into it; therefore it may perhaps receive it

(%) By what means the Csf- flowing into it; is difcufled
pian Sea (and all others) lofe in the Note (£) upon Prop. xiv.
as much Water daily, as they Chap, xill. wbich fee.
receive from the many Rivers

% : from
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from the Cafpian Sea. It feems to me to have no
Communication any way with the Ocean, and
therefore ought rather to be called a Lake, than
a Sea. How it came at firft is another Queftion,
Some avouch that there are found feveral Moun-
tains of Salt in the Bottom, whereby it hath ac-
quired fuch a Degree of Saltmefs; and that it is re-
plenithed by the many Rivers that exonerate them-
felves into it. But it feems more feafible, (tho’
thefe Rivers may contribute to it’s Repletion) that
this Sea hath, a great many Agesago, been joined
to the Ocean, and that it’s Streights, by fome
means or other, were filled up and ftopped, per-
haps by interjacent Iflands which gained upon the
Shores, in a manner which we fhall explain here-
after, And very likely, by the fame Caufe, the
Euxine Sea may, fome time or other, become a

Lake; the Bofphorus being filled up or obftructed.
PROPOSITION IX.
To make a Lake in any Place, if it be poffible.

THIS may be done if there be a River near,
or a Spring upon the Place, and if the Place itfelf
be deprefled ; tho® fmall Lakes may be made upon
the very tops of the Mountains. Firft the Place
is to be hallowed, and dug to fuch a Depth and
Extent as we defire, and the Sides are to be forti-
fy’d with Wood-Work, if we fee occafion. "Then
a Chanel is to be made, by which the River is to
be let in; but if there be a Spring upon the fpot,
there is no occafion for fuch a Chanel,

Ua PRO;
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PROPOSITION X.
o drain a Lake.

THIS may be done two Ways; 1, If the bot-
tom of the Lake be a little higher, or almofy of the
fame Altitude with the adjacent Places, diga Cha-
nel, and let out the Water ; and by throwing in
Heaps of Earth, together with the Heat of the
Sun, it will in a fhort time be left dry.

2. IF the bottom of the Lake be lower than the
adjacent Ground, it is to be firft furrounded with
a Ditch, leaving here and there fome Canals, or
Apertures, in it; to thefe apply Water-Engines
and work out the Water ; then cover the Ground
with Dung, and fow in it fuch Seeds as are of a

uick Growth, viz. Muftard-feed, Coleworts, and
ﬁle like. The Datch are very expert at draining
Lakes by this Method ; and often convert them into
fruitful Meadow-Ground. At this time they are
confulting how to drain the Lake of Harlem, and I
do not doubt but it will be, fome time or other, at-
tempted ; becaufe this Lake covers much Ground
which by draining would be of great Ufe to the In-
habitants.

PROPOSITION XL

Moraffes, or Leaches, are of two forts; fome are
oozy and confift of Earth and Water mixed to-
getber, fo as not o bear the Footfteps of Men:
others are Ponds, or franty ColleZions of Water,
interfpers’d bere and there with fmall Spots of Land.

THOSE of the.former kind neither receive
nor emit Rivers, we call them Shughs or Bogss
there are many in Holland. 1In Brabant there is a

large
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large one called Peel-mar/b. There are alfo feveral
in Weftpbalia of both Sorts.  Thofe of the later
kind are chiefly found at the Heads of Rivers,
whence fome call thefe Heads Moraffes; as the
Moraffes of Tanais in Mufcovy, and of the Nile.
There are feveral of thefe in the Province of Savo-
lax in Finland, which cover vaft Traés of Ground ;
alfo thofe {called Enare-Treft] in Lapland; the
Marfhes of Chelours in Africa, the Morafles thro®
which the Eupbrates runs in Chaldza, &c. fuch as
thefe are alfo found in Woods and heathy Defarts,
and are made by the Rain-water gathered into hol-
low Places, whereby the Earth is foaked and moi-
ftened, and the Rays of the Sun are hindered from
drying it up, by the Leaves of the Trees and
the Heath. Thefe are found chiefly in Germany
and Mufiovy.

THE narrower fmall Lakes, like the larger Sort,
do fome of them both receive and emit Rivers
fome only receive, others only emit, and the reft
neither receive nor emit any.

THE firft fort are formed and fed, partly by
Springs under Ground, and partly by Rain-water
which ftagnates for want of a Chanel to carry it off.
Of this fort there are many in Mufiovy and Finland.
The fecond fort are generated from {mall Springs,
and are fed by them and Rain-water:

ARISTOTLE calls the Sea of Mwotis a
Lake, which is truly fo.

PROPOSITION XII
Bogs contain a [ulpbureous, bituminous, and fat, Earth.

T HIS is apparent from the black Colour of the
Turf that is got out of them, which eafily takes
fire, (as in Holland and other Places) by reafon
this fort of Matter is contained both in the Rain

U3 and
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and in the Ground, where thefe Lakes are fitu-
ated. But all Bogs have not that fort of Earth :
and where the Ground is hard and rocky we fel-
dom find any Lakes; and therefore moft part of

them contain a foft {pongy and fulphureous fort
of Earth,

PROPOSITION XIII,
9o drain, or dry up, a Bog,

THO fome Bogs are of a great Depth, yet
no more is required than to drain them to a certain
level, which may be done feveral ways; 1. By
making a Chanel to carry off the Water, 2. By
throwing in plenty of dry Earth, when they are al-
moft dried up by the Heat of the Sun, 3. By fet-
ting their Surfaces on Fire. 4. By turning the
Waiter that feeds them, another way.
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CHAP XVI
Of RIVERS in general,

PROPOSITION L
This Propofition contains fome neceffary Definitions.

1. RIVER is a Flux of Water continued
| thro’ a long narrow Chanel, from one part
of the Earth to another. The Chanel is a Cavity,
or hollow Place, made lower than the Banks, for
the Water to run in, '
2. A Brook is a little River, which is neither
broad nor deep enough to carry a fmall Ship of
Burden. A Navigable River is capable of carrying
all forts of Ships, great and fmall; but thefe and
the other fort are generally called great and fmall
Rivers, according as they are in bignefs. A Tor-
rent is a violent Flux of Water from the top of a
Mountain. :
3. A Confluence, Concurrence, or Conflux, is a
Place where two Rivers meet,
- 4. BRANCHES of Rivers are the Brooks
that run into them, and mix with them; or when
a River is divided and runs in two Chanels, they
are called it’s Arms or Branches. Where the River
is thus divided, it is called the Place of Parting or
Divarication, s
. U 4 ' 5. A
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‘5. A Spring is the Place where running Water
fprings out of the Ground. A Wellis where the
‘Water rifes and runs not forward, butis kept up-
on the fpot.

- PROPOSITION. IL

Torrents and Brooks are fomelimes generated from
Plenty of Rain and melted Snow.

IN the elevated or mountainous Parts of the
Earth, there are found many Receptacles, fmall
Lakes, and Ponds. And when the Rain is poured
into thefe, or the melted Snow, in fuch Quantity,
that they are not large enough to contain it, they
overflow and difcharge the fuperfluous Water into
the under-land Places. “This being done every
Year, the Water in time makes itfelf a Chanel
(tho’ it fometimes flows without any certain Cha-
nel). Thus a great many Torrents. and Brooks,
being fed only E'y Rain, or Snow melted from off
t1e Mountains, before they have run. their Courfe,
became moderate Rivers ;- efpecially if they pro-
ceed from a long Range of Mountains ; as thofe in
the Foreland of Africa, India, Peru, Sumatra, &c,
And what is remarkable, fuch Torrents flow in
the’ Day-time only.

PROPOSITION 1I,
Mo Rivers bave their Rife from Springs.

T HE great as well as the middlejiiiéd Rivers,
proceed either from a Confluence or: Colle&tion of
Brooks and Rivulets, or flow from Lakes and Mo-
raffes. But no River of confiderable Magpnitude
(fuch as the Elbe, -the Rbine, &c.) flows from one
Spring or-one Lake, but is augmented by the ac-

2 cefficn
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ceffion of others, flowing from other Fountains and
Lakes. The #olga or Rba receives above two
hundred Rivers and Brooks, before it exonerates
itfelf into the Cafpian Sea ; and the Danube receives
no lefs, before it enters the Euxine Sea.

A N D tho’ Pliny and Cardan tell us, that no Ri-

vers flow into the Nile, yet Experience fhews the
contrary ; as they that have travelled into Abyf
Sfinia aflure us.

T HIS Propofition may be proved by innume-
rable Examples,

T HE Springs of Rivers are fome of them found
on the tops of Mountains, and fome on the Planes;
and thofe Rivers that proceed from Lakes, have
their Fountains (as was faid in the laft Chapter) at
the bottom, or inthe Chanel, of thofe Lakes that
produce them, which like Cifterns contain the effu-
fion of Water, ’tll in a greater Quantity it be
poured into it’s proper Chanel. Hence fome Foun-~
tains are covered with Earth or Water, and others
are open. '

T HE Springs of the Rivulets which begin the:
Tanais and the Elbe, areon Planes, to which others
are afterwards joined. 'We might here add feveral
Examples, but thefe are fufficient.

CARD AN is of Opinion, thatthefe Fouutams
do not flow immediately from the Plane itfelf, but
are conveyed by fubterraneous Aqueduéts from the
adjacent Mountains ; however, I believe they firft
make a Lake or a Morafs 3 for the Tanais does not
feem to flow immediately from a Spring, but from
a Morafs or fhallow Lake.

THE Springs of moft Rivers are upon Moun-
tains, as thofe of the Rbine, the Po, the Danube,
the Niger, &c,

SEVERAL flow from Lakes, asthe Ni,
the #olga, and the great River of §¢ Lawrence in
Conada,

A great
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A great River may happen to flow. from one
Spring, if the Spring itfelf be fituated high (as moft
are) and a great part of the Chanel low, or buta
little higher than it’s mouths fo that the Water
flowing with a fwift Courfe at firft, and by degrees
flower, is increafed in the Chanel and becomes a
large River, becaufe itdifcharges not fo much Wa-
ter at it’s mouth, as it reccived from“it’s Spring
when it firft began to flow.

PROPOSITION 1V,

Rivers are much augmented by frequent Rains or melted
Snow, and at particular Times of the Year.

I N the Country of Peru and Chili there are fome
Rivers fo fmall, that they do not flowinthe Night-
time, but only in the Day ; becaufe they are fed
by the Snow upon the Mountains of the Andes,
which is then melted by the Heat of the Sun.
There are alfo feveral Rivers upon both fides of
the extream Parts of Africa, as in Congo, Angola,
€c. which are greater by Day than by Night. The
like are found both in Malabar and Cormandel in
India. The Rivers alfo in thefe Places are almoft
dried up in Summer, but fwell and overflow their
Banks in Winter, or the wet Seafons. Thus the
Wolga in May and June is filled with Water, and o-
verflowsit’s Shelves and Iflands 3 which at any other
time of the Year is {o fhallow, that it fcarcely af-
fords a Paflage for loaded Ships. For the Snows
being melted at this time of the Yéar, on the
Mountains, from whence the Rivulets (being more
than an hundred) flow into the 7%lga, caufe this
Inundation. The Nile, the Ganges, the Indus, &c:
are fo much fwelled with Rain, .or" melted Snow,
that, in like manner, they overflow their Banks.
But thefe Deluges happen at divers times of the
Py Year,
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Year, becaufe they proceed from various Caufes
and different Places. - Thofe that are fwelled with
Rains, are higheft in Winter ; becaufe thefe are
then more frequent than at other times of the
Year; but if they proceed from Snow, which in’
fome Places is melted in the Spring, in others in
Summer, or between both; the Deluges of the
Rivers happen accordingly, wiz. in the Spring,
Summer, &¢. oratthe time when the Snow is mel-
ted upon the Banks of the Rivulets that form thefe
Rivers. Moreover fome Rivers, efpecially the
large ones, flow from Places at a great Diftance,
where it is Summer at the fame time it is Winter
in the Places where they pafs through; and for
this Caufe they overflow their Banks at different
times of the Year. But moft of them caufe an
Inundation in the Spring, becaufe the Snow is then
melted in moft Places. We fhall explain the
Caufe of their different Properties in the particular
Defcription of each River. -

W E fhall alfo in the next Chapter treat of that.
remarkable Spring in Fapan, which only flows for
two Hours every Day.

PROPOSITION V.,
To explain the Origin of Springs (a).
THIS is eafier to conceive than when it is

propofed thus 3 From whence are Rivers generated ?
For

() Since by Dr Halley’s Cal-
culation it appears, that the Va-
pours which are drawn up from
the Sea exceed almoft three
times the Quantity of Water di(-
charged into it by Rivers, [as
was fbewn in the Note (k) upon
Prop. xiv, Chap. xiii.] it will

beno hard matter, feeing there
is fuch an overplus of Water, to
find encugh from thence to fup-
ply Fountains, according to the
Opinion of the fame learned

Gentleman.
For thefe Vapours being car-
ried every way by theWind, ne-
’ ceflarily
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For when we fee fuch great Riversas the Rbine, the

Elbe, &c. we more admire w_hcncc they

ceffarily meet with the high
Ridgesof Mountainsthat are dif-
perfed over various Tralts of the
Earth: each of which far fur-
pafles the ufual Height towhich
the Aqueous Vapours of them-
felves afcend, and on the Tops
of which the Air isfo cold, and
rarified, as to retain buta fmall
part of thofe Vapours that fhall
be brought thitherby theWinds.
‘TheVapours meeting with thefe
Ridges of Mountains are there
compelled by the Stream of the
Air to mount up with it to their
Tops, where meeting with more
rarified Air, they natarally fall
down in Drops, pervading the
Crannies and Fiffures of the
Earth, and gleeting into the Ca-
“ verns of the Hills, the Water
thereof gathers into the Bafons
of Stone, or Clay, it finds, which
being once filled, all the over-
plus of Water runs over, and,
where it can find a Paflage,
breaks out at the Sides of the
Hills, and forms Fountains;
many of thefe, running down
the Vallies, or Guts, between
the Ridges of the Hills, and
coming to unite, from Rivulets
or Brooks; many of thefe again
being united into one common
Chanel, form vaft large Rivers,
as the Rbine, or the Danube.
This Theory of the Caufe of
Springs the fame excellent Per-

{fon proves by Experience. For

he fays, that when he was in
the Ifland of §¢ Helena, taking
Afltronomical Obfervations in
the Night-Time, on the Top of

proceed
becaufe

the Hillsabout 800 Yardsabove
the Sea, he found fuch a Con-
denfation of the Vapours, that
in 7 or8 Min. Time, tho’ there
was a clear Sky, the Glaffes of
the Telefcopes he ufed were co-
vered with little Drops, and the
Paper on which he wrote his
Oblervationswouldimmediately
be fo wet with the Dew that it
would not bear Ink.

This Hypothefis he thinks
more reafonable than that of
thofe who derive all Springs
from the- Rain-Waters, which
yet are perpetual and without
Diminution, even when no
Rain falls for 'a long Space of
Time: Or than that which de-
rivés them from a- Filtration-or’
Percolation of the Sea Waters,
thro’ certain imaginary Tubes,
or Paffages ‘within the Earth,
wherein they lofe their Saltnefs.:
This Opinion labours under this
principal-Abfurdity, that the
greateft” Rivers have their moft
copious Fountains fartheft from
the Sea, and. where fo great
quantities of {refh Water cannot
reafonably. be derived any other
way than in Vapour. See Philof.
Tranf. Ne 192. Pag. 468.

Notwithftanding it is very
probable that all Fountains have

. not the fame. Origin ; but that

fome proceed from Rain penetra- |
ting the Fiflures of the Earth, and
{lowly gleeting thro® the Inter-
ftices to the Orifices of Springss
and others, efpecially thofe that
are falt, and placed near the Sea
Shore, take their Rife from sthc
ca
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becaufe of the Quantity of their Water, than when
we look upon fmall Brooks. But we have fhewed
in the two laft Propofitions, that Rivers proceed.
partly from Rain and melted Snow, and partly
from Lakes and Concurrences of Brooks and Rivu-
lets 5 and therefore we do not enquire fo much here
about the Sources of Rivers, as about the Origin
and Permanency of Springs.

T H E Opinions of Naturalifts and Geographers
are various about this Matter,

1. SOME think thatall Rivers and Springs re-
ceive their Water from Rain, or melted Snow ; and
this they bring for a Reafon, that Rain and melted
Snow fometimes augment Rivers to fuch a degree,
that they overflow their Banks, and lay whole
Countries under Water: But in the Summer Sea-
fon, when no Rain has fallen for 2 long Time,

Sea Water percolating thro’ the
Sands; but the greatelt part of
Fountains, efpecially fuch as
break from the fides of high
Hills, derive their Waters from
Vapours, as was faid above.
The learned Dr##sodward, in
his Natural Hifpory of the Earth,
explainsthe Origin of Fountains
otherwife. He imagines, that
there is a great Abyfs, or Promp-
tuary, of Waters, inclofed in the
Bowels of theEarth, which, com-
municating with that of the
Ocean, is continually exhaled
into Vapours, by the Force of
a fubterraneous Heat which he
proves by many Arguments to
be in the interior Parts of the
Earth; and that as thefe make
their way upwards, they pervade
the Fiflures, and Intervals of
the Strata of the Earth, per-
meating alfo the very Interftices
oftheParticles of Sand,Earth and

Stone, ’till they come near the
Superficies of the Earth, where
they are condenfed with cold,
an! come together by Drops,
which, being collefted, break
out at fome Aperture or other,
and form Fountains. But when
the Heat above the Superficies
of the Earth, is as intenfe as that
in the interior Parts thereof,
it takes therifing Vapour, where
it penetrates the Superficies of
the Earth, and bearsit up into
the Air, or at leat diminithes
greatly.

They who would fee this Hy-
pothefismoreaccuratelyexplain-
ed, let them confult thelearned
Authorin his Book: Itisenough
for us only to mention it, ac-
counting Dr Halley’s Theory
much more clear, and builtup-
on a better Foundation.

Furin's Appendiz.
the
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the great Rivers grow lefs, and the fmall ones are
moftly dried up, becaufe the Chanels of the later
are too fhallow to contain any large quantity of
‘Water ; but the former, whofe Chanels are deep,
do not ceafe running, nor are dried up, becaufe
they have colle¢ted fo much Water from the for-
mer Rain and melted Snow, that it cannot all be
exhaled into Vapours, except it be by a lafting and
conftant Heat. 2. Becaufe there are the feweft
Rivers where it feldom raineth, as in the inland
Parts of Africa there are buc few Springs.

BUT thefe Allegations do not folve the Pro-
pofition, which doth not enquire about the Ori-
gin of Rivers, but from whence the Water of
Springs proceeds ; therefore they that take this to
be a Solution do not underftand the Senfe of the
Propofition, as we obferved before. And even the:
Property they propofe to prove it by is not uni-
verfal 5 for there are Rivers found in Places where
they have feldom any Rain and no Snow, tho’
what they fay is true concerning the Riversin E-
gypt and Peru. Befide, Rain-Water doth not pe-
netrate into the Ground beyond the depth often
Foot; whereas feveral Fountains fpring from a
greater Depth,

2. OTHERS think, that we are not to en-
quire about the Origin of the Water of Springs,
fince it is an Element as well as the Earth, Air, and
Fire, whofe Originsare not enquired into. Thisis
Seneca’s way of arguing. But thefe Authors cut the
Gordian-knot when they cannot untie it; for we
do not difpute about the Principles of Water, but
enquire how it flows to the Heads of Rivers, ra-
ther than to any other Place, Moreover, the
Earth is not a Fluid as Water is ; and to fay, that
the Air and Fire are not enquired into, is falfe.

3. THE Peripatetics follow the Opinion of
their Mafter Ariftotle, delivered in Chapter xi.

ol 2 Book
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Book i. de Meteor. where he endeavaurs to prévc:
that the Water of Springs is generated from Air
contained in the Bowels of the Earth. Thefe are
his Reafons ; 1. The Air, furrounding the Earth,
is turned into Water, viz. into Rain; and there-
fore fince there is alfo Air in the Bowels of the
Earth, and the fame Caufe to condenfe it, viz,
Cold, it is contrary to Reafon to think that Water
is not produced from Air there. 2. Experience
teaches us, that great Drops gather from {mall
ones under Ground, and therefore the Heads of
Rivers are only a great many Springs gathered
into one Place. Forthis Reafon, they that make
Aquedudts, ufe to draw the Water thro’ narrow
Trenches and Pipes, which diftils, as it were,
from the moift Earth, Drop by Drop. 3. Be-
caufe moft Fountains, efpecially of great Rivers,
are found on mountainous Places, and but few
upon Planes, it is a Sign that their Water pro-
ceeds from condenfed Air or Vapours, which na-
turally tend towards high Places ; and Mountains
are Sponges, as it were, lying upon the Planes,
Thefe are Ariftotle’s Reafons, to which this follow-
ing may be added ofno lefs Force than the reft,
viz. that when the Air is clouded and filled with
Vapours, acid Fountains tafte fweeter, which is a
Sign they are augmented by the Air.

4. CARD AN and others are of Opinion, that
the Water of Fountains proceeds from little Drains
or Guts collecting the condenfed watery Vapours
both above and under Ground ; but thefe feldom
become Rivers, without being increafed with Rain
and melted Snow. His Reafons are thefe; 1. If
you obferve the Mountains in the Morning you
will find them full of Moifture, . 2. Rivers in the
Morning are found to fwell, and the more the
nearer they are to their Springs,

BUT
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BUT the perpetual bubbling and fpringing
up of the Water from Fouatains, without any
intermiffion, does not feem to be produced by
fo weak and inconftant a Caufe. Neither is there
much Difference between Ariffotle’s Opinion and
this of Cardan; only Arifietle {ays, Fountains pro-
ceed from Air condenfed, and Cardan, from Va-
pours; and there is but little Difference between
Air and Vapours.

5. SOME of the Antients were of Opinion,
that Rain-Water is hoarded up in the internal
Caverns of the Earth, from whence it iffues, as
out of a great Promptuary, and that all Rivers
are fupplied from one common Fund, or fpring one
from another ; alfo that no Water is difperfed over
the Earth but fuch as is collected in the Winter
Seafon, and referved in thefe Receptacles, to be
poured in due Time into innumerable Rivers.
For this Caufe, fay they, Rivers are greater in
‘Winter than in Summer; and fome are peren-
nial, others not. Their Reafons are the fame
with thofe given for the firft Hypothefis. But
Ariflotle and his followers reject this Opinion, be-
caufe there is more Water poured out of the
Mouth of one River in a Year, than the whole
Bulk of the terraqueous Globe.

6. MANY of the modern Philofophers, with
the Antients, fuppofe the Earth tofuck in as much
‘Water as it exonerates into the Sea, thro’ the
Mouths of Rivers ; and that the Sea-Water, by
draining thro’ the hidden Recefles of the Earth,
and by being ftrained thro’ the Mazes and Fiffures,
and thro® the Interftices of the Sand and Gravel,
Iofeth it’s Saltnefs, and becomes pure Water.,

I am alfo of this Opinion, and think it moft
reafonable, but do not exclude the Caufes repea-
ted in the firft and third Place. The Reafons for
It are:

g & 1, BECAUSE
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1. BECAUSE more than a thoufand Rivers
exonerate themfelves into the Sea, and the larger
fort produce fuch quantities of Water, that what
cach of them pours in a Year’s Time into the
Sea, exceeds the Bulk of the whole Earth; as
what the /#ulga pours into the Cafpian Sea, and
others. So that it is impoffible but that the Water
fhould be refunded out of the Sea into the Earth,
and carried to the Heads of Rivers; elfe we could
not conceive why the Sea is not increafed to an
immenfe Bulk, or why Springs do not ceafe to
emit Water. Neither can any one objeét that
there isas much Water exhaled from the Sea in
Vapours, as it receives from the Rivers; for Rain
alone returns thefe Vapours, and if the Water of
Rivers were continually turned into Vapours, it
would produce more than thofe exhaled from the
Sea,

2. T H1IS Opinion is alfo thus proved, becaufe
that Springs near the Ocean are falt or brackifh,
and the nearer they are the Sea, the more they
are fated with Salt; ason the Shore of Africa,
and in JIndia, chiefly on the Shore of Cormandel,
where no Vines grow, and all their Wells tafte
falt. Near the Town of Suez, at the end of the Red
Sea, their Springs are all faltand bitter ; and even
the Water which is fetched two German Miles from
the Shore, taftes a little brackith. Alfo in feveral
fmall Iflands there are no freth Water Springs,
but all falt (tho® fomething lefs fated than the
Ocean) as in the Ifland of 8¢ Vincent, and others.
In the low Countries of Perx, that border upon the
Ocean, their Lakes are falteft, becaufe of the
Vicinity of the Sea. And in the maritime Parts
of fome eaftern Countries their Coco-nuts are ob-
ferved to tafte brackifh. Not to mention the
Salt Springs that are found in infand Countries,
asin Lorrain, Lunenburg, &c,

VOL. I, X 3. BECAUSE
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3. BECAUSE it is certain, that the Sea fends
it’'s Water thro’ fubterraneous Conduits to the
falt Springs of Lunenburg, Hall, &c. whofe Fee-
ders are obferved to contain perfeét Sea-Water
under Ground. '

4 BECAUSE if we dig to a great Depth,
as is often done in Mines, we fhall find plenty
of Water, which can neither proceed from Rain
nor Air.

BUT by what means the Water is carried
from the Sea to the Fountain-Heads, and how, in
the Paflage, it becomes fweet, we have already
explained 5 and fhewed that the Bottom of the Sea
not being in every Place rocky, but here and
there fandy, gravelly, and cozy, imbibesthe Sea-
Water, and letteth it into the Earth (after the
fame manner as when we throw Water upon Sand,
Beans, Peas, Wheat, or other forts of Grain) thro’
whofe Interftices it is brought by degrees to a
great Diftance from the Sea, where at length the
fmall Drops come together, efpecially in ftreight
Places, as are Mountains, &¢. and having found an
Aquedutt they difcharge themfelves ara Spring. But
if she Cavity, where they are collected, be cover-
ed and bound up with the Earth, then the Wa-
ter will take another Courfe, where it can with
greateft Fafe infinuate itfelf, and fpring up at an
Aperture in another Place ; which is not the real
Fountain, but a Conveyance of the fubterraneous
River to a Place above Ground. And if the Water
can find no Way out of the Receptacle, and hath -
not force enough to make itfelf one, it is not
increafed, but the fubfequent Particles of Water
are turned another Way. For it is the natureof
all Liquids and Fluids, that their Parts or Par-
ticles - flow towards that Place where the Flux
is made.. Thus if you fill a Veflel with Water
’till it rife above the Brim, tho’ all the raifed Partsf
- e v b 4 - . CR 3}
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of the Water equally prefs the Brim, and - have
an equal Tendency and Power to run overat the
next Side, yet if on one Side of the Veffcl any
part of the incumbent Water be made to flow,
the reft will for{ake their refpective Sides, and move
(as if they were drawn) towards that Side where
the Flux is begun (the Caufe of which it belongs
to Phyfics to explain) (4). Or if you put one end
of a Piece of Bread into Water or Wine, you
will fee the Water move upwards and diffufe it-
felf thro’ the Part above Water. Moreover the
Sea cafily pervades the Fiffures of the Earth, and
therefore with the fame eafe may glide out of
them ; except we had rather afcribe this to Eva-
poration, whereby the Particles are carried up-
wards, and condenfed into Drops, when they meet
with narrow Places.

B U T becaufe there are fome Arguments, which
may feem to render this Opinion lefs probable, we
will difcufs them here, left they fhould feem like
Blots upon our Hypothefis.

1. SP R I N G-Heads are more elevated than the
Superficies of the Sea, and for the moft part are
feated in mountainous Places ; therefore it is con-
trary to the Nature of Water to move from the
Sea up to thefe Places; for Water always ruas
downwards, asis manifeft from Rivers and Drains,

2. THO’ the Bottom of the Sea be fandy,
gravelly, and fpongy, fo that the Water may eafi-
ly pervade the Interftices; yet for what Reafon
thould 1t not rather moiften the fubjacent Parts of
the Earth, than afcend upwards, and glide to the
Duéts of Fountains, when the Earth near the Sur-

() We gather from Sir Jfaac the Parts of one another; Thus
Newton’s Principles, that it js  Water. attraéteth Water, and
the Nature of Fluids (and of all the Particles that firlt begin to
the Matter in the Univerfe) mu-  flow, draw the nexe Particles'to
tually to attradi thewfelves, and them, and thefethe'hext, &e.

X2 1 face
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face is commonly rocky and ftoney, as in the
Mountains of the Ifland of St Helena ?

3. WE have no Reafon afligned why the Wa-
ter as 1t flows from the Sea to remote Foun-
tains, does not break out in fome intermediate
Place. And we are as much in the dark, why
there is none or very little Water found in decp
Mines, as we are told by Thurnbeuferus.

4. SP RING Water muft be falt, if it proceed
from the Sea.

T HESE are the chief Arguments which feem
to invalidate our propofed Hypcthefis; for I pafs
by thofe of lefs moment alledged by others, as
that the Sea cannot fupply fo many Rivers: and
then again, that Rivers would never leifen, if they
proceed from whence we fay they do. Thefe two
are foon anfwered ; for firft, the Sea receives the
‘Water it emits into Fountains, from the Rivers;
and the other, as we obferved before, is not the
Queftion, for we are not arguing, that all the Wa-
ter of Rivers proceeds from the Sea, but only the
‘Water of Fountains, which of themfelves make
Rivers, as we faid before ; where we alfo afferted,
that Fountains are augmented by Rain and Dew,
which fink down into the Earthand either foke and
moiften it, or are drawn towards the Fountain-
‘heads by the Efflux of the Water, as we fhewed
by other Examples. Letus therefore return to ex-
amine the other four Arguments which feem to be
of fome Weight.

THE firft is thought to be the ftrongeft, as
being taken from Experience, and therefore the
Learned have contrived feveral Anfwers to it.
They come off eafieft who affert that che Ocean is
“higher than the Earth, and confequently higher
than the Fountain-heads; wherefore fay they,
Water, naturally flows to the Fountains, becaufe
they af of a lefs Altitude than the Ocean, Olea-
ks S e % rius
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rius alfo in his Defcription of his Travels into Per:
Jfia relates, that having afcended one of the Moun-
tains which bordereth upon the Ca/pian Sea, hetried
the Alitude of it above the Superficies of that Sea
withan Aftrolabe (or rathera Surveying Inftrument)
and found none; but obferved, that the extream
parts of the Sea feemed to be in the fame horizontal
Line, or even a little elevated above it ; and there-
fore the bulging of the Sea made it as high, or
evep a little higher, than the top of the Moun-
tain, vhere he took the Obfervation. - But this So-
lution notwithftanding cannot be admitted, becaufe
we proved in Chap. xiii. that the Superficies of the
Ocean is not higher than the Land, or than Moun-
tains, but rather lower, asappears alfo from fre-
quent Obfervations made by expert Mathemati-
cians. Asto Olearius’s Obfervation, it isnot to be
infifted upon here ; for the Cafpian Sea isnot higher
than it’s Shores, much lefs than the Mountains,
as appears from the many Rivers that exonerate
themielves into it. We muft therefore fuppofe,
that Refraction obftruced Olearius’s Obfervation;
and made the Surface of the Sea appear higher
than it really is; and perhaps the fluttuating of the
‘Waves might increafe the Caufe, or the Mountain
which he afcended was of no greaz Height.

T H E Weaknefs therefore of this Solution being
expofed, others propofe this ; that the natural Place
of the Waters is about the Earth, and therefore they
ought to furround or cover it, becaufe they are
lighter ; and becaufe they are hindered from pof-
fefling their natural Place by the Mountains and
Hills, and the Elevation of the inland Places, that
part of the Ocean which fhould be where the Moun-
tains and high Parts are, being thruft out of it’s
natural Place, violently prefles the Water under-
neath it, which tho’ it be init’s natural Pofture;
yet being fqueezed éng{ prefled towards the bottom,

3 by



310 The Abfolute Part SecT. IV.

by the fuperincumbent Water, it is forced to give
way, and finding no placeto flow to,, it retires to-_
wards the Sides, and pervades the Foundations of"
the Mountains 3 where being colle&ed, as ina Ci-
ftern, it is ftill urged forwards towards the tops of
the Mountains by the incumbent Water of the O-
cean. As we may obferve in a Tankard that has
a Pipe on the fide (reaching to the very bottom)

made to pour Wine thro’ into Glafles; if, I fay,
we drop a Stone into fuch a Veflel, whether it be
full or half full of Liquors it will fpout out at the
Orifice of the Pipe. This is Scaliger’s Subtility, but
it is too grofs to pafs. For the Water is not thus
forced towards the tops of the Mountains, fince
Experience thews us the contrary in Mines; and if
it were fo, the Water of all Springs would be falt
befides, it is falfe to fay that the Water is not
in it’s natural Place, and therefore prefies upon the
Water underneath, for this is affumed without
Proof, and is contrary to Experience. Water does
rot prefs upon the Parts below, unlefs it’s Surface
be of an unequal Altitude, butthe Surface of the
Ocean i3 fpherical and confequently at Reft. More-
over, if the Waters were moved by apy Preflure,
it would be towards the Shores, where the Paflage

1s more open‘than the dmall Fiffures of the Earth.

Andtho’ there be grear outlets at the botrom ofithe
Sea,"for the Waterrto flow through, yet fince it is
falt, it cannot makefreth-water Fountains. I think
the true Anfwer to this Arpument is not far to
fetch, if, we confiderhow Water is conveyed to
Fountains, notbyanyChanel or Pipefrom the bot-
tom of'the Sca, or the Root.of -the Mountain (by
which ‘means it would ftill keep it’s'Saltnefs), but
by alcontinual diftilling, gleeting, and ftrainingiof
the watéry Particles thro’ the terreftrial Matter, till
they find a Receptacle fit to celle& and condenfethem

into 'Drops, wherebeing continually fucceeded by

. others,
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others, they: haye recourfe to fome Conveyance,
" and through it break forth at a Fountain. And we
obferve this very thing in Mines dug to a vaft
Depth, how that Water on every Side is continu-
ally dropping, and collecting itfelf into fmall Guts,
which they call Veins of Water; and if feveral
fuch Guts or Runnels as thefe concur in one Re-
ceptacle, they form a Fountain, as they who make
Drains, to bring Water into Wells, very well
know. For in moft Draw-Wells the Water is col-
leéted from the dropping of the FEarth, round
about into the bottom of the Well ; and they thar
make Aqueduéts dig fmall Furrows in Gutters
to colleét the Waters, and then convey itin a
large oneto the intended Place. If it be objetted,
that many Fountains are obferved to fpring up a-
mong Rocks, where it is likely the watery Par-
ticles can fcarce be admitted ; I anfwer, That this
confirms our Opinion; for thefe Rocks are not
continued to the foot of the Mountain (upon which
fuch Springs are found) but only cover the Sur-
face to a fmall Depth, and the Earth is lighter
and lefs rocky within, or at lealt fit to give
Admiffion to the Water, which, when it comes to
the Strata of the Stones, can penerate no farther,
but is there impeded and collected into Drops, and
breaks out into a Fountain among the Rocﬁs, ifit
can find any, Aperture. Moreover, the rocky
Mountains in the Ifland of Sz Helena, and in moft
other Iflands, are not within fo denfe and obdurate,
as appears from the Cinders, Afhes, and fulphu-
reous Earth; which fhews that thefe Mountains
fome time or other burnt or fmoaked. . And tp
this we may add, that the Fountain is not always
in the Place where the Water breaks out, which is
conveyed very often from a higher Place, by a Cha-
nel under Ground, and this: caufes it to break forth

with greater Violence, as is very often obfcrv%i.
X ‘ Ve

T e

e e
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‘We may be further convinced of the Truth of
thefe Things, by confidering that Fire will tend
downwards thro’ a Continuation of Matter, tho®
of i’s own Nature, when it is free from Matter,
it tends upwards, Thus if you put one End ofa
Bar of Iron into the Fire, it will penetrate thro®
the whole, and heat the other End, tho’ it be
turned downwards, And this is fufficient to con-
vince any one of the Invalidity of the firft Ar-
ument.

T O the Second we anfwer, That the Reafon
why the Sea-Water doth not penetrate and fink
into the Earth towards the Center, fo much as
into the Mountains, is, becaufe the Earth there
is denfer, and full of Metals, as we find by Ex-
perience ; but where it is not fo obdurate, the Wa-
ter glidesin, and therefore if there are Receptacles
under the bottom of the Sea, we do not deny
but that there may be fome frefh and falt Water
Lakes there. But becaufe there are few fuch Re-
ceptacles, and the Earth every where is denfe and
metalline, under the bottom of the Sea, it cannot
conftantly imbibe Water ; but when it is faturated
it receives no more, and then the overplus Water
diftils rowards the higher Places.  And the Sea
conftantly changing it’s Altitude, and fluttuating
backwards and forwards, may contribute much to
elevate the Water; for where it is higher than
ordinary, it muft certainly prefs the Water into
the Earth, and drive it to the Fountain-Heads.
And fince the Surface of the Ocean in every Place
is conftantly agitated, and made higher and lower,
not only by Storms, but alfo by the Tides, there-
fore fuch a Preflure as this muft happen every
Day. But I queftion whether this can do much.

- T O the third Argument we fay, That this is
owing to the Difpofition or Situation of the Strata
of the Earth, or of the Earth itfelf, andthat it is

the



Cuavr. 16. of Univerfal Geography. 313

the nature of all Fluids to gather to a Head, where
there is a Flux. I think there is no need of faying
any more to this.

BUT the fourth is not fo eafily anfwered, for
we do not perceive Salt to be feparated from Sea-
Water only by Percolation or Straining. Befide,
there are two kinds of Salt in Water (which the
Ariftotelians did not confider) the one of which is
very well named, by Chymifts, fixed, and the
other volatile,  The fixed Salts may indeed, by
continual ftraining, or boiling, or diftilling of the
Sea-Water, be feparated from it; but the vola-
tile Salt is fo full of Spirit, that it flies up with the
‘Water, and cannot be feparated from it, neither
by frequent Diftillations nor any other Art hither-
toufed. ‘Therefore it is very difficult to thew how
this volatile Spirit of Salt is feparated from the Sea-
Water, in it’s Paffage from the Ocean to Fountain-
Heads, The following Accounts will ferve our
Turn. 1. Tho’ we havenot found outthe Artof fepa-
rating the volatile Spirit of Salt from Sea-Water, yet
we cannot deny but that it may be done, fince we fee
it feparated by Nature, when it rains frefh Showers
in the main Ocean, tho’ they proceed from Va-
pours exhaled from the Sea. 2. The Particles of
falt Water which pervade the Fiffures of the
Earth, before they' come to their Fountain, are
mixed with other freth Water, which proceeds
from Rain and Vapours condenfed there, whereby
the fmall Degree of volatile Salt that remains in
them is rendered infenfible. 3. It is not true that
all Fountains are entirely deprived of Saltnefs, for
there are fome falt Springs, as we faid before, a-
bout two Miles from Swez, and in feveral other
Places not fo far from the Sea.  Therefore to fe~
parate the volatile Salt from the Water, a long
Tranfcolation, and a gentle Evaporation is requir-
¢d, and thus itis to be feparated by Art; and

thus
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thus alfo is Rain-Water generated and made frefh ;
tho’ fometimes faltith Showers are obferved to -fall
into the Sea. :

T HE Water of Springs therefore proceeds part-
ly from the Sea, or fubterraneous Water, and partly
from Rain and Dew that moiftens the Earth. But
the Water of Rivers proceeds partly from Springs,
and partly from Rain and Snow.

PROPOSITION VI

Some Rivers in the middle of their Courfe, bide them-
felves under Ground, and rife up in. auotber Place,
as if they were new Rivers. ;

T HE moft famous are: _ ; :

t. TH E Niger, a River in Africa, which fome
antient Cofmographers would haye to proceed
from the Nile,- by a fubterraneous Chanel, becaufe
it overflows it’s Banks at the fame Time of the
Year, and after the fame manner that the Nile
does: and they could not fhew a better Caufe for
i’s Inundation. ~ This River meeting with the
Mountains of Nubia, hideth iclelf under them, and
emerges again on. the Weft Side of the Moun-
gains (¢). .

2. TH E. Tigris in Mefopotamiz, after it has
pafied the Lake Arethufa, meets with Mount Tau-
rus, and pluages itfelf into a-Grotto, and flows
out at the aothér -Side of the Mountain ; alfo after

. (¢) Fhis River hides jtfelf no
whert under Grotnd ™ that we
know of 5 tho' perhaps we are
not_certain. whether it do or no,
becaufe no Burapray has traced
it to it’s Fountain: Only the
Zesbe, “a Jarge Branch of it,
{which'proceeds from the Lake
Zaire; and was fonie time fince

taken for the upper Part .of the

Nile) meeting with the Moun-
tains of Nimeamay, s’ faid to
divide itfelf into feveral fireams,

_and immerge under them, and

to emerge again on the Norsh
fide of the Mountains. But I' do
not write this'as a Certainty.

. 3 1

it
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it has run thro’ the Lake To/pia it again immerges;
and being carried under Ground about fix German
Miles, it breaks out again. Our modern Maps
feldom exhibit fuch Receptacles.

3. ARISTOTLE (in Book i. Chap. xi. Meteor.)
writes, that there were feveral fuch Brooks in the
Peloponnefus about Arcadia; fome of which are
mentioned by the Poets. The two following, wiz.
Lycus and Erafinus, are excellently defcribed by

Ovid in the following Verfes.

So Lycus fwallow’d by the yawning Earth,

Takes in another Place ir’s fecond Birth :

Great Erafinus now feems loff, but yields

His rifing Waters to tb° Arcadian Fields.
MoRrricE.

4. THE Alpbeus, a River in Greece, is fwal-
lowed by the Earth, and, as the Greek Poets
write, takes it’s Courfe under both Sea and Land
into Sicily, where it rifes, as they fay, on the Sy-
racufian Shore, and is the fame withthe River cal-
led Arethafa in Sicily (d). This they were induced to
think, becaufe that this River, every fifth Summer,
did caft up the Dung of Cartle, atthe fame Time
that the Olympic Games were celebrated in Achaia,
when the Dung of the flain Vi&tims was thrown
into the Alpheus, which was therefore earried with
a dire& Courfe into Sicily,

T HE River Guadiana, between Portugal

and Aﬂdaluf ha, (formerly

{4) This(andalfo the former)
are -thought 1o meer Poetical
Fi&ions, for no fuch Rivers are
found to exift at prefent. That
which was anciently called A/-
pheus is now named Caréon or
Orfea, which rifes from the

called Anas) ‘hideth 1tfclf

Mountain St_ympbal;u, and run-
ning all |it’s - Courfe above
Ground, receives a great Num-
ber of Rlvers, and afterwards
falls into the Gulph of Cz;ﬁe/
4i ‘Tar?ltfe

under
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under Ground, near the Town of Medelin, and
gulkes out again about eight German Miles from
that Place (e).

6. THE Brook Dan (which together with For
makes the River Fordan) emerges fome Miles be-
low it’s real Fountain the Lake Pbyala 3 for Chaff
being thrown in here is caft up at the other end
of the Orifice, or where the Fountain feems to
be.

* PLINZY and others have wrote that the Nile,
in fome Places, runsunder Ground; but we know,
by Experience, that it runs it’s whole Courfe a-
bove Ground. _Arifiotle alfo tells us, that the Po,
a famous River in Italy, hideth itfelf for fome
Space under Ground; but Experience fhews the
contrary.

" THE Reafon why thefe Rivers hide themfelves
under the Earth and appear again, is, becaufe they
meet with elevated Ground which they cannot over-
flow, and therefore are forced to glide into the next
Grotto they meet with: or make themfelves a fub-
terrancous Chanel, if the Earth be foft and eafy
1o penetrate,

THERE are alfo fome Rivers that hide them-
felves under Ground, but do notappear any more 3
as we fhall fhall fhew prefently.

PROPOSITION VIL

Moft of the fmall Rivers, many of the middling
ones, and all the large ones, exonerate themfelves
into the Sea, or into a Lake ; and the Place where
.they difcharge their Water is called their Mouth.
Some Rivers alfo have one Mouth, fome two, fome

{¢) This River is at prelent merly) by all the Spaniards that
faid, not to bury itfelf under have mentioned it,
Ground (as was reported for-

tbrée,
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three, and others more. Several of the middling, and
Jinall Rivers difcharge themfelves into the great ones :
the reft either flagnate, or are fwallowed up by
the Earth.

CONCERNING the great Rivers the thing
is manifeft, as the Rbine, the Elbe, the Danube, the
Wolga, &c. The Danube difcharges itfelf at five
Mouths into the Euxine Sea; the #olga is reckoned
by fome to have at leaft feventy Mouths ; the Nile
feven, and, when it overflows, more (f).

THE Reafon why thefe great Rivers exone~
rate themfelves into the Sea is their fwift Courfe,
and their Plenty of Water; and why at more
than one Mouth is, 1. [The Situation of the Coaft].
2. The Shelves and Sand-Banks, which are gather-
ed in their Mouths, and in Procefs of Time be-
come Iflands ; and if there happen to be but one
of thefe, the River is divided into two Branches,
and is faid to have two Mouths; if more, the
Mouths are increafed accordingly., By this means
the Land often gains on the Sea; and few great
Rivers are found without fome Iflands before their
Mouths.

T HE Ancients tell us;- that the Nile formerly
difcharged it’s Water at one Mouth only, which
they called the Canobian Mouth. To thefe two
Caufes therefore a third may be added, wviz. Hu-
man Induftry., For People often draw Canals
from Rivers, or turn them thro’ a new Chanel, in-
to the Sea, partly to water their Fields, and
partly for the Ufe of Navigation, and in procefs of
Time thefe are made larger by the Current. And
therefore we may believe the Antients, when they
tell us, thatall the Mouths of the Nile, except that
at Canobus, were made by Human Induftry. But

(f) Sce the next Note below. ¢
(&)
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of this more fully in the next Propofition, where
we fhall explain how it comes to pafs, that one
River flows into the Chanel of another.

THE River Wolcoff, in Mufeovy, (not Wolga)
arifes from one Lake, and runs into another.

RIVULETS, or Brooks, that neither run in-
to the Sea, nor into other Rivers, are either pe-
culiar Rivers, or Branches of others. They that
are the Branches of other Rivers probably ftagnate,
and do not run under Ground ; and the Reafon wh
they do not reach the Sea is, 1. Becaufe their Cha-
nels lie low, and contain but little Water. 2. Be-
caufe they meet with rocky Ground, which hin-
ders their Progrefs. 3. Several of them are made
by Art, to moiften the Ground, and for the Ufe
of their Water. 4. Perhaps their Mouths are
ftopped or obftruéted, by intervening Land, which
is gained from the Sea, or by Shelves, which are
increafed to fuch a Bulk as to ftop their Current;
fo that they are forced to retreat towards their
Fountain, or to the Place where they divaricated.
Thus a Branch of the Rbine, which formerly ran
into the German Ocean, at the Huys le Britain, near
Catwick, is now choaked up with Sand, and ftag-
nates between Catwick and Leyden.

BUT fuch as are proper Rivers, and neither
run into others, nor exonerate themfelves into the
Sea, but fpring up in one Place, and are fwallowed
up in another, are few in Number, and very {mall;
as thofe that low from the Mountains of Peru, In-
dia, and Africa, are buried in the Gravel, or fuck-
ed up by the fandy Soil. Alfo at Meren (a Village
near the Arabian Gulph) there is a fmall River
whofe Chanel is full of Gravel, under which the
Water in Summer-Time hides itfelf, and glides a-
long out of Sight. If thefe Rivers find no fub-
terraneous Paffage they run into fmall Lakes, or
Bogs ; but fome of them {pring fo-flowly, that
: they
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they are exhaled into Vapours, almoft as faft as
they fpring, and thus they are dried up, and . nei-
ther make Lakes, nor run under Ground. There
are feveral of thefe in Mufcovy 3 as the Conitra, the
Salle, the Marefsa, the Jeleefa, and others taken
Notice of in larger Maps.

PROPOSITION VIIIL

To determine whetber the Chanels, in which Rivers
flow, were originally made by Art or Nature.

IT is probable the Chanels of thofe Rivers,
which are not of the fame date with the Earth it-
felf, were made by Induftry, for thefe Reafons:
1. We are well affured that when new Fountains
break forth, the running Water does not make it-
felf a Chanel, but diffufes it’s Streams over the
adjacent Country, and therefore wants to be
brought to a Chanel by Art. 2. Becaufe there
are feveral Canals even now cut by Hand. So
the Chinzfe have cut a Canal for the Water to run
out of the yellow River into another. There are
feveral other well known Inftances which I omit.
3. Becanfe fuch Lakes and Marfhes found a-
bout the Fountains of feveral Rivers, viz. of the
Nile, the Tanais, the Wolga, &¢. confirm this. For
fince thefe Lakes, without donbt, were made by
the Effufion and fpreading of the Fountain-Water,
the Inhabitants, to drain it from their Fields, which
were in danger of being overflowed, made a Cha-
nel to contain it, and carry it off. The fame is to
be underftood of Rivers, whofe Heads are in Moun-
tains, : i

T HE R E is a Queftion like this 5 viz. Whether
the Rivers which exonerate themfelves into others,
have of themfelves made their way thither, or have
been brought thither by Chanels made with harl?‘; ?
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‘The latter is more probable for the Reafons afore-
faid. The fame may be faid of fuch Branches of
Rivers as make and enclofe Iflands in the Tanais,
the #olga, and others. So one Branch of the Eu-
phrates, gliding thro’ the Marfhes of Chaldza, was
formerly carried that way into the Sea, but after-
wards it left i's Courfe, being choaked up with
Sand, and partly difperfed it’s Streams among the
innumerable Canals which were made by the Inha-
bitants to water the Fields ; and partly by a new
Chanel mixed it’s Waters with the Tigris. And this
feems to be the Cafe of other Rivers which do not
now reach the Sea, but ftagnate ; tho’ perhaps they
might have had a Paflage into it formerly,

PROPOSITION IX.

To explain why there are no falt Rivers, tho’ there are
Jo many [alt Springs.

T HE Reafon is, becaufe Mankind have no
occafion for falt Water, and therefore do not col-
Ie& it into Chanels, fince they can have Salt at an
eafier rate. But if Chanels were made as for other
Rivers, we fthould have falt Rivulets, fuch as are in
Lunenburg, and Hall, under Ground. And no doubt
but there are feveral fuch fubterraneous falt Rivers
in other Parts of the World.

PROPOSITION X,
The Chanels of Rivers the nearer they are to their Foun-
tains, are generally fo much the bigher 5 and moft of
them are depreffed gradually towards their Mouths.

T H O it may fometimes happen, that the

. Parts of the Chanel which are more remote from
- the Fountain, are higher than the Places that are

nearer

v
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nearer it 3 for they are not always even throughout,
but have here and there Hills and Vallies, as we
may call them, interfperfed. Notwithftanding no
part of the Chanel is higher than the Fountain-
head.

T HE Propofition is plain from the Nature of
Water, which never flows but from a higher to a
lower Place, and thercfore every Part of the Chanel
(efpecially the Mouth of the River) muft of Ne-
ceffity be lower than the Fountain; clfe the Water
would flow back again to it’s Source, But it is truz
alfo, that the parts of the Chanel are elevated either
way, becaufe in many Places there are Whirlpools
which draw the Water downwards; befides Sheals,
Ridges, and Sand-banks, which increafe the Alti-
tude of the Chanel, and make it higher in fome
parts than in others nearer the Fountain; yet the
River flows forward from the Fountain towards it’s
Mouths, and fills the hollow Places with a greater
Quantity of Water, fo that their Superficies are ftill
higher than the Shoals, Sands, &¢. which would
otherwife obftruét it’s Paffage.  And there are
fcarce any Rivers but what have fuch Inequalities
in their Chanels, efpecially the Nilz and the #olga,
which in fome Places are almoft choaked up with
Sand.

WHEN the Water ofa River falls from a high
to a low Place, if the Fall be fteep, and if it guthes
down fwiftly and with great Force, it is called the
Cataraft of the River.  And there are feveral fuch
Cataralts in great Rivers; efpecially in the Nile;
two of which are extraordinary, where the Water
guthes between the Mountains with fuch Rapidicy
and Noife, that the Inhabitants, within the found
of them, are faid to be all deaf,

T HE [#oleoff ] a fmall River in Mufiovy, hath
alfo two Catarails near Ladoga.

VOL. L Y THE
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THE Laire alfo in Conge hath a Cataras? about
fix German Miles from the Sea, where it wholly falls
from a Mountain. The Rbine hath two dangerous
ones at Schaffbuyfen and Lauffenburg, where the
whole River falls with a dreadful Noife, from the
tops of Rocks.

BUT they that are fkilled in Hydraulics obferve,
that if the Chanel of any River be deprefled one
Pace in 500, itis fcarcely navigable, by reafon of
i’s Rapidity 5 and fince all great Rivers are navi-
gable, it thews that their Chanels in no Place are
deprefied fo much as one Pace in 500; except
where there are Cataracts and Whirlpools.

T HE Deprefiion of one part of a River below
another, is called it’s Level 5 and the difference be-
tween the Altitude of the Fountain-head of a River
and it’s Mouth, is called the Depth of the Level of a
Rivsr,

PROPOSITION XI.

To explain why Rivers are broader in one Part than
anotber,

THE Caufesare ; 1. If the Bank, or Shore, be
lower than ordinary. 2. If the Ground be foft and
mouldering, and give way to the violent beating
of the Waves, or to the Rapidity of the Water.
3. If the Chanel be fhallow or full of Shelves and
Sands. 4. If the Water flow from a Cataradt, it
{preads and makes the River broader.

PROPOSITION XII.

o explain why the Chanels of Rivers are more depreffed
in fome Places than in others.

RIVERS
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RIV ER S become fhallow by thefe Accidents ;
1. If Sands are gathered. 2. If the River ran
broad. 3. Ifit run flow.

ON the contrary they become deep, If the cur-
rent runs ftrong, efpecially from a Cataract s or if
the Chnael be narrow, or if the Bottom be foft and
mouldering,.

PROPOSITION XIIL

To explain why fome Rivers run with a fwift Current,
and others flow : and why the fame River (for ex-
ample the Rbine) acquires different Degrees of Ra-
pidity in’feveral Places.

THE Caufes are; 1. The Altitude of the
Founwin. 2. The Declivity of the Chanel, or
the Depreflion of the Mouth of the River; for
if the Chanel be deprefled one Pace in five hun-
dred, the Current is fo rapid that Navigation be:
comes dangerous (as was obferved before) ; there-
fore Rivers flow with the greateft Rapiditvy where
there are Catarals; and thofe Torrents are moft
impetuous which fall from the higheft and fteepeft
Mountains. 3. The narrownefs of the Chanel,
and the abundance of Water; as where a River
runs between two Mountains, or Forelands.

RIVERS famous for their fwift Courfe are
the Tigris, the Indus, the Danube, the X7tifch n
Siberia, the Malmifira in Cilicia ; which laft makes
fuch a dreadful Noife, that it may be heard a
great way off.

PROPOSITION XIV.
[When the Mouths of Rivers are broad and fhallow,

and difeharge but a fmall quantity of Water, and
shat flowly, they are eafily flopped or choaked np.]
X 2 FOR
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F OR thefe Caufes make it flow with lefs Forces
fo that it caanot difgorge the Sand and Earth
into the Sea, but lets them fettle in it’s Mouth,
whereby it is foon ftopped.

PROPOSITION XV,

Few Rivers run in a direét Courfe from their Foun-
tains to their Mouths, but turn various ways, and
make innumerable Windings and Curvatures.

THE Caufe is partdly owing to the Induftry
of Man, and the Motion of the Water ; and part-
ly to the Rocks that impede and divert the diret
Courfe. )

T HE winding Rivers are; 1. The [River of
the Amazons] in South America, which makes in-
numerable Curvatures, fo that it’s Chanel is ac-
counted above fifteen hundred German Miles long,
tho’ it be only feven hundred Miles from the Foun-
tain to the Mouth in a direét Line,

2, THE River Madre in Natolia 1s faid to
have fix hundred Curvatures.

3. THE River Zara in Siberia is interrupted
by fo many windings and turnings, that the Ruf
fians and Siberians, when they fail on it, often car-
ry their Boats and their Burdens, by Land, from
one Reach to another, to fave Time and La-
bour. :

PROPOSITION XVI

To determine whether the Lakes that fome Rivers
Jeem to pafs through, be made by the Rivers them-
felves, or are fed by their own proper Springs,
and iucreafe the Rivers: or whether the River's
tgat Sow from them, be the fame that flow inta
thein.

2 THERE
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THERE are but fome few Rivers that pafs
thro’ fuch Lakes; the Nwbia in Africa hath five,
the Niger four, and the Rbone has the Lake of
Geneva, e,

WE faid of thefe Lakes in the foregoing
Chapter, that the River which runs in, muit
be compared with that which iuns out; and if
this be larger than the other, there are certainly
Springs in the Bottom which feed that Lake, and
the River: but if it be lefs, or of the fame big-
nefs, then is the Lake made and fed by the River
which runs into it ; and the Caufe of this Lake is
the Breadth, Depreflion, and Concavity of the
Chanel ; and a Lake may be thus made in any
River, as we faid before.

A N D if the River which runs out, be in a
dire&t Line with that which runs in, it is to be
accounted the fame, or a Part of the fame River,
tho® perhaps it may be greater or even lefs, yet I
think it is not to be doubted but that it is ftill
a Part of the fame.

Y ET the Rbone enters the Lake of Geneva,
and flows thro’ ir, but doth not make or feed
it; as appears from the different Colour of the
‘Water of the Lake, and of the River, (and other
things) neither doth the Rbone make any Lakes,
but is wholly fed by Springs and Rivulets. Tho’
I do not fay this is certainly true.

PROPOSITION XVII

The further Rivers bave run from their Founmim,
the more they increafe in Breadth o and are broadeft
at their Mouths. :

THE Reafon is; 1. Becaufe that other Rivers
mix with them, and continually increafe them. 2.
Becaufe the Declivity of the Chanel is not fo

XER3) great
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great near the Mouth, 3. Becaufe that Sea-Breezes
trequently blow the Water up into the River near the
Mouth, but do not affect it in Places near the Foun-
tain. 4. The Sea-Water alfo enters the Mouth of
the River when fuch Breezes blow, and makes it
wider by it’s violent Agitation,

THE fewer Mouths any River hath, the
broader they are.

RIVERS remarkable for their broad Mouths
are; the great River of the A4mazons in South
America, the River of 8t Laurence in Canada, the
Zaire in Africa, and the Rio de la Plata in Brafil,
“This laft is faid by fome to be forty Leagues broad
at the Mouth, tho’ others fay but twenty ; perhaps
the former take in the other Mouths of this River,
They that have been in Corngo relate that the Mouth
of the Zaire is twenty eight German Miles broad,
Such Rivers as thefe pour fuch vaft quantities of
‘Water into the Ocean, that they take away the
Salinefs of the Sea near the Shore, and difturb
i’s Motion, for twelve or fixteen German Miles
round them.

PROPOSITION XVIII.

Rivers often carry along with them Particles of various
Metals and Minerals 5 as alfo of Sand, and of fat
and oily Bodies, a

T H E following Rivers are auriferous, that is,
have Grains of Gold mixed with their Sands,
viz. 1. Some in Fapan. 2, Some in the adjacent
Iflands to Fapan. 3. A Brook called Arroé, which
fprings from the Foot of the Mountains of the
Moon in Monomotapa (where there are Gold Mines),
and falls into the River Magnice, ' 4. Some in Guinea,
where the Negroes gather the Grains, ‘and 'fepa-
yate them from the Sand to exchange with the

: 2 3 Europeans,
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Europeans, who fail thither for that Purpofe. Ifthe
Particles are very fmall they call it Gold-Duft,
which is the beft, and needs but little cleacfiag. 5.
In all the Brooks about the City of Mexico, there are
found Grains of Gold, efpecially after Showers of
Rain; but there are feldom any found but in the
rainy Seafons. 6. In Peru. 7. 1In Sumatra. 8.1In
Cuba. 9. In Hijpaniola, and other adjacent Iflands.
10. In Guiana, a Province of South America. 11.
In the Rivulets of the Caribbees, there are found
great Lumps of Gold after Showers of Rain, The
Inhabitants caft Nets into the Rivers when thefe
are out, and catch the Sand, from which they
can eafily feparate the Gold. 12. There are fe-
veral Rivers and Fountains in the Countries ncar
the Alps in Germany, particularly in the County
of Tyrol, from whofe Waters they extract Gold
and Silver, tho’ there be no Grains of either IMetal
to be perceived in the Water, they lies in fuch fmall
Particles or Atoms. The Rbine alfo, and the
Elbe has golden Clay in feveral Places.  The
Tagus, or Tago, a moft celebrated River in Spain
was formerly famous for carrying Gold-Sands at
the Bottom: but there are none now; nor do I
hear of much Riches got that way out of any River
in Eurgpe, tho’ fome boaft of a fmall Rivulet in
Heffe, which has Gold mixed with it’s Sand ; but
I have not read it in any Author of Credit.

N O Rivers, which inlike manner produce Sil-
ver, are taken Notice of by Authots; yet it is
not to be doubted but there are as many if not
more of this Sort alfo; only hecaufe Silver is not
fo eafily difcerned from the Sand, and no great
Profit is expected to requite the Pains of extra-
&ing it, no Body has thought ir worth their while
to take Notice of it. And for this. Reafon there
hath been no mention made of thofe Rivers that
carry Grains of Iron, Copper, Tin, &e. excepfc

4 o
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of fome few; tho’ without doubt there are great
Numbers of them in the World, at whofe fur-
prizing effeCts Men are amazed; and fuperficial
Philotophers have here recourfe to occult Qualities.
If we obferve the River in High Germany which
turns Iron into Copper (asis commonly thought), we
admire that a Horfe-fhoe of Iron fhould, by hang-
ing in it for fome Time, be turned into one of
perfect Copper. But, in truth, the Iron is not
changed into Copper (as is vulgarly fuppofed), but
the Grains and Particles of Copper and Vitriol
that are in this River, moving with the Water,
corrode the Iron, whofe Particles being removed,
thofe of Copper fucceed in their Places. )

NEITHER is there much Notice taken of
fuch Rivulets as are impregnated with various kinds
of Earth, Salt, and other Foflils, but we fhall treat
largely of mineral and metallic Springs, in the fol-
lowing Chapter.

FROM this Mixture of different Particles pro-
ceeds a ftrange Diverfity of Waters, ~in Rivers
and Wells, Some Water if you boil Meat in it,
makes it black, which is a Sign that it is impreg-
nated with Iron; nor will Peafe boil foft fo foon
in this, as in other Water that is fomething fat
and oily. Neither can the fame Beer be made of
different Waters. That Water which hath Par-
ticles of Iron in it we call hard Water; but if it
be mixed with fat and oily Particles, we call it foft
‘Water, The Elbe is a foft Water River, as we
may call it, which (as Experience thews) is owing
to the clayey and fruitful Ground it wathes. And
every other variety of Water arifes from the dif-
ferent forts of Farth, thro’ which the Spring or
River is carried, whether it be clayey, rocky, or
metallic, &, .

PRO.
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PROPOSITION XIX.

The Waters of moft Rivers differ in Colour, Gravity,
and other Qualities.

FOR fome Waters are black and fome duﬁcy,
fome incline to a red Colour, and others to a
white,

AN D this difference is beft obferved when two
Rivers meet, where we can difcern the Water of
each diftintly, after they have run fome Paces
in the fame Chanel ; alfo by this we may perceive
their different Gravity, by Reafon that one tends
more to the Bottom of the Chanel than the other.

T HE Water ofthe River Ganges is accounted
very light and wholefome, and the Emperor of
Guzarat, or the Great Mogul, in whatever place
he is, takes care that this Water be carried along
with him in Bottles, of which he alone drinketh.
Others will have the Nile to produce the fofteft
and moft wholfome Water. Heavy Water is for
the moft Part impregnated with Iron or Mercury.

T O underftand the Nature of great Rivers we
muft look into the Rivulets that compofe them ;
(for the Rbine receives many mineral Rivers, and
the Danube takes in fuch as carry Gold, Iron,
Vitriol, {¢.) from whence their different Quali-
ties arife, tho* moft Fountains have fomething of
thefe in them.

PROPOSITION XX,

Some Rivers, at a fet Time of the Year, rife beyond
their Banks, and overflow the adjacent Countries.

T HE firft and moft celebrated among thefe is
she Nile, which fwellsto fuch a degree that it covcxﬁ
a
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all the Land of Egypt, except the Hills. The
Deluge befgins about the feventeenth of June, and
increafes forty Days, and decreafes as many, fo
that ac this Time, all the Cities, which are moft
of them built upon Hills, appear like fo many
Iflands. Antiquity hath given a large Account
of this Inundation, becaufe in;that Part of the
Earth which-was then known (before the eaftern
and weftern Parts were difcovered) no River was
found to be the fame, except the Niger, which
therefore was fuppofed to communicate with the
Nile under Ground. Seneca has defcribed the In-
undation of the Nile the beft of all the Antients,
and therefore I cannot but give it in his Words.

< T H E Nile (fays be) is increafed in the middle
of Summer, from before the rifing of the little
Dog-Star, to beyond the Autumnal Equinox.
Nature hath placed this moft noble River in the
Sight of all Mankind, and ordered it fo, that
it thould overflow Egyprata Time when the Earth,
being drieft with the Summer Heat, might fuck
in more of it’s Water, and fufficiently quench
it’s annual Thirft. For in that part of Egyps
which lies towards Ethiopia there are few or no
Showers, . and thofe that fall do not refrefh the
Earth, which is unaccuftomed to Rain-Water,
Egypt ‘builds her whole hope upon this, and
is fertile, or barren, according as the River af-
fords it more or lefs Water.- The Hufband-
man never minds the Heavens, and the Poet
Owvid does not jeft when he fays.
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The Herbs befeech not Jove to pour
Himfelf upon them in a Shower,

"If we knew where it begins to increafe, we might
perhaps find out the Caufe of iit’s Increafe. 'But
after it hath. wandered over wvaft Defarts, and

‘ "¢ made
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made it’s way thro> Fens and Marfhes, and un-
known Countries, it collects it’s diforderly Wa-
ters about Philas, The Ifland of Philas being on
every fide rocky and rugged, is wathed by two
Rivers which there come together and furround
the whole Ifland. Thefelofing their former Names,
mix together and are called the Nile, which being
increafed in breadth, glides gently from rhence
thro’ Ethiopia, and the fandy Defarts that afford
a Paffage to the Commerce of the Indian Sea.
The Cararaéts afterward receive it, which fill the
Eye with fomething great and amazing ; there the
Nile rufhes againft the broken Mountains in it’s
way, and is forced in to the narrow Paffages
and Hollows that are made in the hard Rocks,
dathing againft the Stones that obftruét it’s Cur-
rent, and overflowing fometimes all the Obftacles
that interrupt it. Here it’s Courfe is obftruéted,
which makes it rife in waves and furges: and
there it is confined between two Rocks, and frets
and foamsto be enlarged; fo that it’s Waters,
which before glided gently, along, being now put
into a violent Agitation, rufh from one Rock
to another, and make it appear more like a
Torrent than a River. Now it looks thick, mud-
dy and troubled, and half covered with Froth,
which is not it’s natural Colour, but owing to the
Injury of the Places it flowed thro’. At length
having freed itfelf from all Obftacles, it falls on
a fudden from a prodigious Height, and with
a Noife dreadful to the Country thereabouts ;
which a Colony that were placed there, by the
Perfians, could not endure; their Ears being
fo ftunned with the continual Noife, that they
were forced to tranfport themfelves to more
quiet Habitations. The incredible Boldnefs' of
the Inhabitants is reported among the Miracles
of this River, They get into their Boats by
: ¢ pairs
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pairs, the one guides it, and the other throws
out the Water, and after they have tumbled’
fome Time among the raging Waves of the
Nile, they get into the narroweft Chanels, and
avoid as much as poffible the dangerous Creeks
in the Rocks; then guiding the Boat with their
Hands, they are carried headlong down the
middle of the Current, by the force of the
whole River, and when the Spetators are in
great Fear, and begin to lament, believing they
are overfet-and drowned by the great Weight of
the Water, yet they are in an inftant feen failing
a great way from the Place where they felldown,
being carried as {wift as a Stone out of an Engine.
Nor does the Boat in it’s Fall overfet, butis
carried fafe into the {mooth Water. The firft
rifing of the Nile is perceived about the fore-
mentioned Ifle of Pbilas, a little way from whence
it is divided by a Rock (called, by the Grezks,
Abaron) which none ever afcend but their Ru-
lers : there the rifing of the River is obferved
and marked upon the Sides of the Rock. A
great way below this there are two eminent
Rocks, called, by the Inhabitants, the Peins of
the Nile, from which a great Force of Water
floweth 5 yet not fo much as to do any harm to
Egypt. The Pricfts throw Offerings in at thefe
Mouths, and the Governours Gifts of Gold;
while the holy Rites are performing. From this
Place the Nile feemsas if ithad got new Strength,
and is rolled along-a narrow and deep Chanel,
being hemmed in by the Mountajns on each
Side, and hindered from enlarging it’s Breadth.
When it comes to Mempbis, it is again at Li-
berty, and wanders over the Country, dividing
itfelf into Rivulets, and diffufing it’s Streams
over all Egypt, thro’ innumerable Canals, *made
by Art.as commodious as poffiple. . At firft it

¢ is
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is divided, but the Waters being” continued, it
ftagnates and appears like a large troubled Sea.
The Breadth of the Country thro’ which it is
extended, breaks the Violence of it’s Current,
being no lefs than the whole Land of Egypr.
As much as the Nile increafes, fo much do their
Hopes for that Year ; and the Hufbandman is
not deceived who computes his produé& by the
Meafure of the River. It brings troubled Wa-
ter and mud upon the fandy and dry Soil, and
leaves it’s Dregs and Filth upon the Ground
that is moft chapped with Drought, and what-
ever clammy Fatnefs it brings along with it,
is {prinkled upon the drieft Places; fo that it
manures the Ground two ways, by watering it,
and covering it with Mud ; but the Places it doth
not reach are bare and unfruiful. If it increafe
above fuch a height it does not fo well. The
Nature of this River is alfo wonderful ; for when
other fmall Rivers wafte and wath out the Fat-
nefs of the Earth, the Nile, by how much it ex-
cels others in Greatnefs is fo far from wafting
and eating out any Thing, that is rather adds
new Vigour to the pining Ground, and at leaft
puts it into a Dbeter Temper, by faturating
the fandy Places with Slime and Mud ; fo that
Egypt does not only owe the Fertility of it’s
Soil to the Nile, but even alfo the Soil itfelf,
‘When it overflows the Fields, it makes a plea-
fant appearance, for the Plains and Vallies lie
hid under the Water, and the Towns, appearing
like Iflands, are only to be feen; and they have
no Commerce one with another in the inland
Places but by Boats; the lefs alfo the People
fee of their Lands, the more they rejoice.  When
the Nile is confined within it’s Banks, it is poured
into the Sea thro’ feven Mouths, and every one
of them hath the appearance of a Sea, befides

¢ feveral
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feveral other fmall Branches and Canals that are
cut from one Shore to another. Moreover it
breeds living Creatures, equal in Bulk and
Noxioufnefs to any atSea, from whence one may
judge of it’s greatnefs, by it’s affording Room
to play in, and Suftenance fufficient tor fuch
vaft Animals. Babillus, the beft of Men, and
fkilled in all kinds of Learning, relates, thac
when he went Governour inte Egypt he faw
at the Heracleotic Mouth of the Nile (which is
the greatelt) a Company of Dolphins coming
from the Sea, that were met by a Troop of
Crocodiles from the River, as it were to give
one another Battle. The Dolphins, tho’ they
are harmlefs Animals, and do not bite, yet
they were too powerful for the Crocodiles,
whofe Backs are hard and impenetrable even
to the Teeth of larger Animals than themfelves,
but their Bellies and lower Parts are foft and
tender ; into thefe the Dolphins, fwimming un-
der Water, thruft their long Spikes, or prickly
Fins, which they carry upon their Backs, and
wounded them {o that they let out their Bowels,
by which feveral of them being killed, the reft
turned their Tails and fled, They are Crea-
tures that fly from the bold, and purfue the timo-
rous 3 nor do the Inhabitants of Tentyra over-
come them fo much by their natural or fupe-
rior Valour, as by their Rafhnefs and Contempt
of them; for they follow them of their own
Accord, and drive them into the Snares of Nets
that are {pread for them; tho’ a great many of
them, that have not Courage enough to purfue
like the reft, are deftroyed. Theopbraftusrelates,
that the Nile once brought down Sea-Water 5
and it is certain that when Cleopatra reigned it
did not rife for two Years, viz. in the eleventh
and twelfth Years of her Reign ; which they fay

¢ portended
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portended bad Fortune to two great Perfons,
viz, to Antony and Cleopatra, who foon after
loft their Empires.  Callimachus relates, that the
Nile in former Ages did not overflow for nine
Years.
¢ NOW I come to enquire into the Caufe of
the Nil’s overflowing in Summer, and 1 fhall
firft begin with the Opinions of the Antients.
Anaxagoras was of Opinion, that the melted
Snow 1s poured down, from the Mountains of
Ethiopia 1nto the Nile, and makes it overflow ;
and all the Antients believed this to be the
Caufe ; AEfchylus, Sopbocles, and Euripides, have
taught the fame. But this is evidently falfe
for feveral Reafons: Firlt, Eihiopia is the
hotteft Country upon Earth, as appears from
the tawny or Sun-byrnt Colour of the Inhabi-
tants, and the Troglodytes who build their Houfes
under Ground: the Rocks alfo are as hot as
Fire, not only at Noon but even at the clofe
of the Day ; the Duft under foot is {fo hot that
Men cannot walk upon it ; Silver is unfoldered 5
the Joints of Images are disjoined, and what-
ever is laid onthem for Ornament diffolves or
is peeled off'; the South Wind, which blows
from thefe Places, is immoderately hot, and
thofe Creatures, as Serpents, &F¢. that elfewhere
ufe to hide themfelves in the Winter, never
withdraw there, but are found in the open Field
all the Year. There is no Snow nor heavy
Rain falls at Alexandria, which is a great way
removed from thefe immoderate Heats. How
therefore thould a Country fubjeét to fo much
Heat, be covered with Snow all the Winter?
Some Mountains indeed may have Snow on them
there, but not more than the Ridges of Thracia
or Caucafus ; and the Rivers that flow from thefe
laft, fwell in the Spring, and the beginning of
¢ Summer,
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Summer, and are lefs again in Winter ; becaufe
that in the Spring the Snow is wafhed down
by the Rain, and if any is left it is melted by
the firlt Heat of the Sun. Neither the Rbine,
Rbone, Ifter, nor Cayfer, are fubjet to this ; they
only are out a little in Summer, tho’ the Snows
are very deep on the northern Mountains. The
Phafis and the Boryfthenes would alfo rife at that
time, if the Snow could produce great Rivers
againft Summer. Moreover, if this were the
Caufe of the Increafe of the Nile, it would flow
moft at the beginning of Summer; for then
the Snow, being large and entire, is melted in
greater Quantities. But the Nile is in it’s Gran-
dure four Months, and is then always the fame,
If we may believe Thales, the anniverfary North
‘Winds refift the Defcent of the Nile, and hinder
it’s Courfe, by driving the Sea in at the Mouths
of it’s Chanels, fo that being repulfed it runs
back upon itfelf 5 and is not increafed, but be-
caufe it cannot find a Paflage, it overflows and
breaks out in every Place where it can make
its Way.  Eutbymenes, of Marfeilles, fides
with him, and gives this Teftimony: I have
failed, fays he, in the Atlantic Sea; whence the
Nile flows larger as long as the anniverfary
North Winds blow, becaufe that then the Sea,
being urged by the Winds, replenith it’s Stream ;
but when they ceafe, the Sea grows calm,
and the Nile returns with lefs Force. Befides,
the Sea-Water is alfo fweet, and the Monfters
in it refemble thofe of the Nil, But where-
fore then, (fay I if thefe Winds make the Nile
fwell, doth it rife before they begin to blow,
and continue after they are over? alfo why
doth it not grow greater when they blow ftrong=
er? for it i1s not increafed or leflfened, when

¢ they blow more or lefs, which it fthould be, if
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it depended upon their Force. Moreover, thefe
Winds blow againft the Shores of Egypr, and
the Nile defcends the contrary Way againit them,
but why thould it not flow from whence they
blow, if it hath it’s Origin from them ? Befides,
it would flow from the Sea pure and green,
not troubled and muddy as it doth now. Add
to this, that innumerable Witnefles contradict
this Teftimony, and tho’ Men might lie fafely
and put any Fables upon us, as long as the
Coafts were unknown; but now the foreign
Coafts are frequented by Merchant-Ships, yet
none of them mention the green Colour of the
Nile, or that the Sea hath any other Tafte than
ufual 3 which is alfo difagreeable to Nature, for
the Sun evaporates the lighteft and frefheft
Particles. Befides, why doth it not increafe in
Winter, when the Sea is fometimes raifed with
greater Winds than thefe annual ones, which
are commonly moderate ; and further, if it pro-
cecded from the Atlantic Sea it would cover
Egypt at once, and not by Degrees as it does.
Ocnopides of Chios fays, that in Winter the Heat
is kept under Ground, and therefore Dens and
Caverns are then hot, and Fountain-Water is
warm alfo, that the Veins of the Earth are dried up
by the internal Heat ; but in other Countries the
Rivers are replenifhed with Rain: only the
Nile, which is not fupplied with Rain, is leffened
in Winter, and increafes in Summer, when the
interior Parts of the Earth are cold, and the
Fountains are freth and cool. But if this were
true, all the Fountains would increafe, and run
over in Summer. Befides, the fubterraneous
Heat is not greater in Winter, tho> Water, Caves,
and Wells, are then warm, becaufe they do not
admit the external cold Air; fo that they are not
abfolutely hot, but only exclude the cold : for
VOL. I Z ¢ this
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this Reafon they are cold in Summer, becaufe
the hot Air is kept from them. Diggenes Apollo=
niates fays, that as the Sun draws Moifture to it,
fo the dry and parched Earth draws it from the
Sea and other Waters ; for it is impoffible that
one Part of the Earth thould bedry, when ano-
ther is moift, becaufe itis all over perforated and
full of Intercourfes, thro’ which the dry Places
draw Moifture from the wet, otherwife they
would long fince have been burnt up. For this
Reafon, the Sun draws the Waters to it, and the
meridian Places that have moft need of it ; alfo
where the FEarth is moft dried, it draws moft
Moifture to it. Asin Lamps, the Oil runs to-
wards the Place where it is confumed, fo the Wa-
ter runs towards that Place where the Earth is
parched up with Heat. From whence therefore
fhould it come but from the cold northern
Parts?* Does not the Propontis for this Reafon
conftantly flow into the lower Seas, not as o-
thers do by a Flux and Reflux, but by a con-
ftant and rapid Courfe towards the fame Point?
And unlefs by thefe Intercourfes, Places that
wanted were replenifhed from thofe that abound-
ed, the Earth would be foon dried to Duft, or
laid under Water, I would willingly atk Dio-
genes, why, fince the Sea and all Rivers meet
together, they are not larger in all Countries
in the Summer? The Sun fcorches Egypt more
than other Countries, and therefore the Nile in-
creafes more: and in other Parts of the Earth
there is alfo forne increafe of the Rivers. But
I afk him, why then is there  any Part of the
Earth withour Moifture, fince -the hotter it is in
any Place the more Moifture it draws from o-
ther Countries? And laftly, why is the Nik fo
fiveet, if it receives it’s Water from the Sea ? For
no Water is fo fweet as the Wager of the Nile.”

e FROM
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FR OM this' Paflage -of . :8encca we gather
the Opinions of the Antients (efpecially - of. the
Greek Philofophers) about the Caufe of the In:
undation of the Nile, But none of them are trae,
becaufe in thofe times no Body had travelled out
of Europe, fo far as the Springs of the Nile, or
had vifited the Nations that border on them, which
are very remote from Egyss. But the Matter
i1s now well {earched into, and the true Caufe
is found out, fince the Portuguefe, and alfo the
Englifp and Dutch, trade with' the Nations that
border upon  thefe. Springs, in the Kingdoms of

Congo, An‘gala, Sofala, Mozambigue, &c. (g).

{g) Since we {eem to have a

better Account of the Ni/e than
our Author had in his Time, it
will not be amifs to tranfctibe a
New Defcription of it from Mr
Salmon's Prefent Stateof all Na-
tipns, Vol. 5. Pag, 10, 11.
¢ The River Nile, or Abancs,
which in the Abyffine Lan-
guage fignifies the Father of
Rivers, hathit's Sourcesas is
generally held, in 11 or 72
Degr. of northern Latitude in
the Empire of Aby/fnia: but
whether the Porsuguefe Jefuits,
as is pretended, ‘or any, other
Perfons have difcovered the
very Fountains it iffues from,
is very much queftioned. I
perceive, the Country where
itrifes, as fome of the Natives
relate, is covered with vaft
impenetrable Woods. This
¢« River runs a, Courfe of about
¢ Fifteen hundred Miles from
¢ South to North for the moft
s Part, and a littlebelow Cairo,
¢ dividing itfelf into two Bran-
¢ ¢lies, onc inclining to the Eafk
(4 G
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From
thefe

and the otherto the Wett, fall
into the Mediterranean; the
two Mouths being about -

Hundred Miles afunder,  As
for, auy, other Branches of this
River our Modern Travellers
take no Notice of them, and
probably, thofe that have been
mentiéned by antient Writers
-were only Canals cut from one
ofthefe, particularly the Cana/
which was madeto convey the
Waiter from the River to Alex-
andriafeems in our Maps tobe
laid outforone: However cer-
tain itis, that there are no o-
ther Branches navigable at this
Day than thofe of Damicita,
and Ryfferts. While the River
iscontained within the Bounds
of the ordinary Chanel, I do
not find it is broader at O/4
¢ Cairo thanthe Thames at Lon-
¢ don, and in the dryeft Seafon
¢ of the Yearis fordable in many
¢ Places. In the upper Parts of
¢ the Strcam there are feven
¢ Catara‘ts, where the Watey
¢ fallsin fheets froma very gredy
3 Z 2 < Height’
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thefe we underftand that the Fountains of the
Nile are in the great Lake Zaire, fituated in the
Foreland of Africa, in the middle between the
eaftern and weftern Shore, as was faid in the for-
mer Chapter. Near to this Lake are feveral
Ridges of Mountains, particularly thofe called the
Mountains of the Moon, and of Seth, between which
the Lake licth as in 2 Valley among the Moun-
tains. And becaufe thefe Places lie on the South
Side of the Equator, the Motion of the Sun re-
quires that it thould be Winter with them when
it is Summer with us; but by Reafon of their
{mall Diftance from the Equator, they have little
or no cold Weather, but Rain (inftead of Snow)
for two Hours before and after Noon, every
Day, in the Kingdom of Congo. And the
Clouds (fcarcely ever permitting them to fee the
Sun) feem to cover the Tops of the Mountains,
and pour down continual Showers of Rain upon
thofe mountainous Places ; which flow from thence
like Torrents, and have their Confluence in the
Lake Zaire; from whence they are difcharged
into the Chanel of the Nile, Coanzay Zaire, and
other Rivers, which have their Rife from this
Lake; but they do not overflow fo much (tho’
the Zaire makes an Inundation every Year in the
{ame manner) as the Nile, becaufe their Chanels
are deeper, and after a fhort Courfe they exone-
rate themfelves into the Sea ; yet all of them in.
creafe at the fame time, and difgorge a vaft
quantity of Water into the Ocean.  Therefore it

¢ Height, caufing a prodigious < clally when it is fwelled by
¢ Noife, but thro’ Lower Egypt < thofe heavy Rainswhich con-
¢ ir{lidesalongwith »very gentle < ftantly fall within the Tropics
¢ Stream, and Paflengersare fel- ¢ in the beginning of the Sum-
s dom furprizedbyTempeftson ¢ ser; and thefe are the Occa-
¢ it "Tis oblerved, the Water ¢ fion ofit’s overflowing thelow
¢ isvery thickand muddy,efpe- ¢ Lands of Egypt annually.’

appeary.
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appears that the Inundation of the Nile is’ caufed by
the vaft quantities of Water it receives from thefe
continual Rains; but the Caufe of thefe Rains is
unknown, tho’ it be likely they proceed from the
fame that generates Rain and Snow with us in
Winter, which make Inundations not only in the
Nile but in our Rivers, when they fall in a greater
quantity than ordinary, as every one knows from
his own Obfervations. :

T HE Time when the Nile begins to overflow,
and alfo when it ends, agrees with this Caufe;
for the Winter, or rainy Seafon, in Conge and the
mountainous Places, begins in our Spring, about
the middle of March or April (which is the Time
of Autumn to them, viz. from May the Twenty
firft to Fune the Twenty firft) but 1s not fo ve-
hement as in May, Fune, and Fuly: in Auguft and
September it is alfo moderate, and ends in the mid-
dle of September. The rifing of the Nile, as was
faid before, begins about the feventeenth of Fune
in this Age. But Hervdotus teftifies that the Nile, in
his Time, was a hundred Days in rifing, and
as many in falling ; therefore it began to increafe
fome Weeks fooner, viz. about the firft of Fune,
or in May, and before that it muft have rained
fome Time upon the Mountains, bordering upon
the Lake, that is, from March to May or Fune.
But the Reafon why it begins to overflow not fo
foon now as formerly (viz. in the Time of Hero-
dotus, when it feems to have begun in April) is
becaufe the Vil , by bringing down Mud and ter-
reftrial Matter, hath made the Ground, which it o-
verflows, higher, and therefore the Chanel is lower
and deeper (as well by this as by being fcoured
by the rapid Current) and contains more Water
than formerly, which is the Reafon that it doth
not fo foon overflow ir’s Banks. And no doubt
but the Nile, in a great many Ages, may not

Z overflow
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overflow it’s Banks at all; for, by a wontinual
wathing: down. of theiEarth, the Country is:raifed
and the¢: Banks 'and Shores : grow :higher,!and . in
Time may make 2 Chanclibig eriough to con-
tain allithe Watet. of ther: Rlvcr when it Is at s
Height. -

BU T we have faid too much nf thc Ntle, and
more than we intended. . wzailoo

T HE fecond of thefe RlVCl‘S, fthat overﬂow
the adjacent Countrics ‘at a ceftaine Time of the
Ye'tr, isthe Niger, a River in Africa, of no lefs
Courfe than the Nile, tho’ not fo famous. It over-
flows atthe fame Time that the Nile does. | Leo
Africanus fays, it begins to rife (on the fifteenth
of Fune, and increafes forty Days; and decreafes
as many. Whenit is at the Heighe, .People may
fail - inBoats 2l over Negroland, “tho’. not. without
great Danger. :

THE third River that overflows. is the Zaire.
in Congo, as was faid before ;. and to this may be
referred other Rivers in the fame Country.

THE fourth overflowing River, is the Rio de.
Iz Plata in Brafil, which waters .the adjacent Fields
at the fime Time 'with the ]\z!z, as.| A{aﬁ’eus ob-
ferves.

T HE fifth is the Ganges,

THE iixth is the River Judus, | ,T-hefc two laft)
paur out their Waters upon the! Farth in the rainy’
Seafon wiz. in Fume; Fuly, and - Auguft, when the
Inhabitants gather the Water into Ponds, and.pre-
ferve it, that they may be fupplied at ‘other Times
of the: Year, when'there is almoft no Rain. ‘This:
Inundation makes:/the: Land very fruitful, ;

THE feventh includes a great many, wiz. four:
or five that flow from about the T.ake Caamay in!
moderate large Chanels, and exonerate. themfelves
into the Bay of Bengal, flowing thro’ Pegn, Siam,
and other Places. v. That River which waters thei

' Royal
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Royal City of $iam is called Menam, and over-
flows in September , Ofiober, and November, ag
which Time the Fields and Streets in the City
are all covered with Water, fo that the People are *
forced to make ufe of Boats to fail from one Houfe
to another, This alfo caufes an exceeding Fer-
tility.

T H E eighth is the River { Mecon] in Cambodia,
which overflows in Summer ; but is not right placed
in Maps. ‘

THE ninth is the River [Paraguay, which is
a Part of the Rio dz la Plata] and overflows at the
fame Time with it, and the Nile,

THE tenth includes thofe in Cormandel in In-
dia, which overflow in the rainy Months, and
are fed by the Rain that is poured from mount
Gaté.

THE eleventh is the Eupbrates, which over-
flows Mefopotamia on fome particular Days of the
Year.

THE twelfthis the River Sus, or Agus, in Sufa;
which overflows in Winter, -

I do not remember to have read of any other
Rivers, befides thefe, that overflow annually ata
ftated Period, tho’ there are feveral that do it
moft Years, as the Oby, the [Hoambo] or 2ellow
River in China, e, ! ?

T HE R E are many Rivers that overflow with-
out keeping a fet Time, and indeed fcarce any
of the larger Sort but what break over the Banks,
at one Fime or other, asthe Elbe, the Rbine, the
Wefer, €. “And if it were not for the Depth and
Capacity of the ‘Chanel, all great: Rivers; would
annually overflow ; for moft of them are vaftly in-
creafed in the  Spring. :And'it may. fo happen,
that a River which did’ not ufe to overflow may
begin to do it yearly, if any Part of the Chanel be
raifed higher by Sands, or otherwife, foasalmoft

Z 4 to
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to equal the Height of the Banks. But to pre-
vent this, Men commonly raife the Banks in pro-
portion,

THE fole Caufe of thefe Deluges is the great
quantity of Water which in fome Places is drain-
ed from the melted Snow, and in moft others,
proceeds from frequent Rains and violent Showers.
Yet it is to be admired why the Indus and the
Ganges thould not overflow at the fame Time that
the neighbouring Rivers do, which proceed from
the Lake Chaamay; tho’ it may be thought per-
haps that this difference of T'ime, is partly owing to
the anniverfary Rains in the adjacent Places, and
partly to the Mountains that furround the Sources
or Spring-Heads, as we faid of the Nile; but to
avoid Prolixity, we fhall forbear examining every
Pardcular, The River [Aifne] near Paris, in
France, fometimes {wells fo much, without any
more Rain than ordinary, as to overflow the
Suburbs of §¢ Marcellus, and do a great deal of
Damage.

T HE Reafon why almoft all thefe Deluges
make the Fields fertile, 1is becaufe the Water
that overflows them is either melted Snow or Rain,
which being light and {pirituous, and containing
fulphureous Matter mixed with it in the Air, is
mare prevalent to make the Ground fruitful, and
alfo more wholefome than mineral Water; and
that Rain-Water contains fuch Sulphur and Spirit,
appears, 1. From the Worms that are bred in
it.. 2. From it’s quick Putrefaction. 3. From
the chymical Diftillation of it, . Yet there are
fome Rivers that do not make the Land fruit-
ful by their Inundation but rather barren, a$ the
Loire in France; whilft the Seyne,. with it’s fat and
foft Waters, makes the Land fertile,

2 i
PRO.
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PROPOSITION XXL
To explain bow Springs break out of the Earth,

WE have thew’d in the fourth Propofition,
whence the Water proceeds that flows out at
Fountains; we now come to enquire how the
Colletions of Waters are made to {pring out of
the Earth, which one would think could not be
done withont a violent Perforation of the Ground,
But there are various Caufes that make way for
a Spring: 1. If there be a Cavity, or Receptacle,
in any Place, the Water, of it’s own Nature, and
without any other Caufe, will diftil and drain
into it, and, in procefs of Time, by conftantly
pervading the Crannies and Paffages, will make
them larger, ’dll at laft the Cavity be full, and
overflow into a Rivulet; and the fame may hap-
pen if there is no Receptacle, if the Spring be up+
on the Side of a2 Mountain, or even upon the Top
of it.  For this Caufe there are feveral Springs
found in Woods, and fhady Places, where the
Rain-Water moiftens the Earth ; and becaufe it is
not fo foon evaporated by the Heat of the Sun, or
a free Air, it draws to it by degrees the fecret
‘Water of a future Fountain. 2. The Spirits that
are mixed with the Waters yet in the Earth, and the
Rarefattion of them whereby they take up 2 larger
Space, often remove the Earth, and make way
for Fountains 3 for Water is more fpirituous while
it is hid under Ground: fubterraneous Fires alfo
contribute much to it’s Rarefaction. 3. Foun-
tains are brought to Light by Showers of Rain,
which pervade the Pares of the Earth, and en-
large them, and by mixing with the fubterra-
neous Water, draws it to a Head, by a2 mutual
Coherence or Attrattion, 4. Sometimes Foun-

tans

ISR,
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tains are opened by Earthquakes; as the River
Ladon which .run. formerly between Helis and
Megalopolis was difclofed by an Earthquake., 3,
Sometimes they are difcovered, by chance, asthe
Ground is digging. 6. Several have been difco-
vered by Animals rooting up the Farth with
their Snouts. © Thus the firft of the Salt-Springs in
Lunenburg was difcovered by a.Hog’s rooting up
the Ground, and making a Gutter, = into which
the Water {pouted up, and filled it, and he (ac-
cording to the nature of them) laid himfelf down
in the Water; when he had got up again, + and
the Sun had fufficiently dried his Back, fome bo-
dy difcovered a certain whitenefs - upon himy
which, being more narrowly obferved, they found
to be white Salt; then they fought for the Place
where he hadlaid down, and found it to be a
Spring, producing Salt; which 'made them' be-~
gin to feck for more, and they foon difcovered
feveral others. - From this the Town acquired. all
i’s Riches and Splendor, and to ‘this very Day
there is kept in the S¢ads-houfe of Lunenburg the
fame Hog quartered and fmoaked hanging upon
aiBeam, whofe: Parts are grown: fo. thin, by
length of Time, that they féem to; be only Pieces
of Leather,> et s .

il .PROPOSITION - XXIL. i

2 Place being given in the Earth, ta know if a Foutis
) ., o dainjor Well may be made in i, ¥

-1 WITRUVIUS inhis Architecture ¢ Book viii. cap. 12
learnedly affigns the Marks by which we may know
this, “from. whom Pliny and' Pélladio have borrowed
what. they.wrote upon this: Sutjeét; Befonus hath
ddded :to it-in'his Book publifhed the fame Year
1569, We thall-here give Kitravinssiown Worii;‘:
» . ¢
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< 1F (fays he) your Fountains'do not flow, you
are to feek out their fubterraneous Féedérs, and
collect their Waters together, which are thus to
be found. A little before Sun-rifing, lie with
your Face clofe to the Earth, in thofe Places where
the Water is fought for, and fupporting your Face
with your Chin upon the Ground, look round the
Country ; for by this means the Sight, being no
higher than it ought to be, will not miftake, but
fee as much of the Country as is upon the fame
level 5 then where you obferve the Vapours to
vibrate  backwards and forwards, and to rife u
into the Air, there you may dig; for this Sign 1s
never obferved in a dry Place. Moreover, they
that fearch after Water, ought to confider ‘the
Soil, for there are different Sorts of Water  in
different Soils.  In chalky Ground the Water is
fmall and weak, of no great Depth; and not of
the fweeteft Tafte; in loofe gravelly Ground it
is alfo weak, and if it be drawn trom a great
Way under Ground, it is muddy and bitter ; in
black Ground, there are found feveral {mall
Drains and Runnels, the Water of which, being
colle¢ted into Ponds, made in firm and folid
Ground, hasan excellent Tafte; in fandy Ground,
or among Grit, there is moderate Water, but no
Veins of it found, yet what there is in it is very
good ; in hard gravelly Ground, mixed with Par-
ticles of Coal, you are fure to find excellent,
well tafted, Water; inred ftony Ground there is
plenty of good Water, if it do not fink into
the Interftices and wafte away the Stones; atthe
roots of Mountains, and among Flint Stones,
there is the coldeft and moft wholfome Water,
and the greateft Plenty of it; but Springs that
are found in low champain Ground, are falt,
heavy, warm, and unwholfome; unlefs the
come in fubterraneous Paffages from the Moun-
€ tains,
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tains, and break out in a part of the Plin
that is well fhaded with Trees, for then they
excel the Mountain Springs in fweemefs. There
are fevera] other Signs to find Water by, befides
thofe already mentioned; as if there be found
growing in any Place, flender Bull-rufhes, wild
Willows, Alder Trees, Agnus caftus, Reeds, Ivy,
or the like, which cannot grow or be nourithed
without moifture (tho’ thefe alfo ufe to fpring
up in Ditches, into which the Rain-Water i1s
drained from the adjacent Fields in Winter, and
is there preferved longer than ordinary, but you
muft not trult to fuch Places) only in thofe
Countries or Places which have no Ditches, and
where thefe Signs appear growing naturally;
‘Water may be fought for. And in thofe Coun+
tries where there are no fuch Signs; to find the
Water, let there be dug a Place about three
Foot broad every way, and no lefs than five
Foot deep, and let there be placed in it, about
Sun-fet, a brafs or pewter Dith or Bafon (which
is at hand) upfide downwards, befmeared all o-
ver on the infide with Oil; let alfo the top'of
the Place be covered with Leaves or Reeds
caft upon the Earth; the next Day let it be o-
pened, and if there be Drops, or a Sweatingy
in the Vefigl, there is certainly Water there:
Alfo if there be put in the fame Place a Vefiel
made of Chalk not boiled, the Veflel will be dif~
folved or at leaft very moift if there be Water
there; if a Fleece of Wool be placed there
over. Night, and if the next Morning Water
may be wrung out of it, it is a Sign that there
is plenty of Water in that Place. Ifa trimmed
Lamp, full of Oil and kindled, be put cover-
ed into that Place, and the Oil is not fpent the
next Day, but fome Relicks both of the Oil and
the Wick fomecthing moift is left, it thews gmt
: ¢ there
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there is Water there; becaufe all Heat draws
moifture to it. If a Fire be made there, and
the Earth be throughly warmed and burnt, and
a Cloud of Vapours arife, that Place affords
Water. When thefe Things are tried, and the
foremention’d Signs appear, a Well may be funk
there, and as foon as Water is found, Chanels
may be dug round about to bring it to a Head.
But thefe are to be fought for chiefly in Moun-
tains and northern Countries, where the Water
is more pleafant, wholefome, and plentiful ; for
they are turned from the Courfe of the Sun,
and are frequently covered with Woods and
Trees, and the Mountains themfelves afford cool
Shades, fo that the direét Rays of the Sun do
not reach the Earth to draw out it’s moifture.
The Vallies between the Mountains alfo receive
a greater fhare of the Showers, and the Snow is
longer preferved under the thade of Woods and
Mountains ; which being melted, pervades the
Pores and Veins of the Earth, and is carried to
the very Roots of the Mountains; where it
feeds fome Fountain or other with Water. But,
on the contrary, in plain champain Countries,
they have feldom plenty of Water, and if they
have, their Springs cannot be {fweet, becaufe the
vehement Heat of the Sun, being uninterrupted
by any Shade, fucks up the moifture ; and if
there be any fine, light, and wholefome, Water
above Ground it is evaporated by the Heat
of the Air, and the hard, heavy, and unwhole-
fome Particles are only left in thefe Fountains.”

BUT at this Day, without regarding any

Signs, they dig up the Ground fometimes to a
great Depth, where there are, for the moft part,
found Veins of Water, or Spring-heads, or Res
cgptacles of Water, or fubterrancoys Rivers.

QTHERS

TSN,
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OTHERS fuperftitioufly take the Branch of
a Hazle-Tree, cut down at .certain Afpeéts of the
Planets, and pretend to know thereby where Wa-
ter lies concealed. - . :

PROPOSITION XXIII.

T make a Well or Fountain in a given Place, ifit be
poffible. “u

LET us again ufe the Words of Vitravius,
becaufe he was a Perfon well verfed in thefe Af-
fairs ; and I myfelf never practifed any fuch' Bu-
finefs. ,
¢ REASON (fays he in Chapter vii.) muft not
be defpifed in digging of Wells; and the na-
ture of Things is to be diligently fearched intoy
becaufe the Farth hath feveral Sorts of Matter
init, and is (asall other Things are) compo-
fed of four Principles, of which the Earthy Part
itfelf is one ; and Moifture, from whence Foun-
tains proceed, is another: alfo Fire and Heat,
from whence proceed Sulphur, -Alum, and
Bitumen, and the thick Spirits of Air, which
pervading the Pores, Interftices, ' and Fiffures
of the Earth, gather to the Place where the Well
- is funk, and fend the natural Vapour they bring
along with them into the Noftrils, and ftop: the
Motion of the animal Spirits, fo that unlefs
they can quickly get out ‘they. immediately
perith.  But to prevent this, they fhould let
down a lighted Candle, which if it continué
" burning, there is no danger ‘in’ going down
but if it be put out, by the ftrength of 'thé
~ Vapour, then they muft dig in other Places
near this Shaft, and make Tubes (that:the Earth
may-have Noftrils as it were)-to: difcharge the
noxious Vapours out of it’s Bowels, When thefe
. ; ' { ¢ are

R AT T B S S I O L NN
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are finifhed, and you are come to Water, let
the Well be built round within, but not fo as
to {top the Veins from running 5 but if the Earth
be hard, and the Veins not quite at the Bottom,
then muft Plaifter-work be made to receive the
Water from the Ledges and upper Places. To
make your Plaifter durable, let the fineft and
hardeft Sand be got, and a certain Weight of
Flint broken to powder ; mix the Sand with the
beft quick Lime, two Parts of the one to five
of the other, and add to this the Cement or
Powder ; with which plaifter the Sides of the
Well to the intended Depth, and faften it with
Beams of Wood nailed into it, left it fhould
fall in. This being done let the Earth in the
Bottom be clean taken out as far as the Plaifter-
work goes, and when it is levelled, ram the
fame fort of Plaifter upon it, to what thick-
nefs you pleafe. If this Work be repeated o-
ver and over, and the Plaifter laid on thick,
the Water, by being ftrained thro’ it, will
be more refined and made more wholefome ;
for the Mud by it’s fubfiding will make the Wa-
ter clearer ; and it will keep it’s Tafte without
any noifome Smell ; otherwife it may be needful
to add Salt to refine it. -

PROPOSITION XXIV.
To know whether Fountain-Water be wholefome.

OF this 7itruvius writes thus (Book viii. Chap. v.)
The Proof or Trial of Fountains is to be made
in this manner. If they bubble out of the Earth
and flow, let the Inhabitants that live near the
Fountain-Heads be obferved, and if they have

“ftrong Conftitutions and healthy Bodies, are well

colqured, without diftorted Limbs or blear
i ’ i EYCS)



352 The Abfolute Part  Sect. IV,

¢ Eyes, the Waters. are certainly good. In like
¢ manner if a Well be new funk, take fome of
the Water and fprinkle it upon a Veflel made
of the beft Brafs, and if it leave no Spots or
Stains, it is the beft of Water, Let it alfo be
boiled in a brazen Kettle, and if, after it is
fettled and poured out, there be no Sediment
of Sand or Slime at the Bottom, the Water
is certainly good. If Peafe or Beans be
quickly boiled foft in it, it is a Sign the Water
is good and wholefome. Likewife if it appear
clear and tranfparent in the Fountain, and no
Mofs or Bull-ruthes grow in any Place where it
flows, alfo if the Places be no way corrupted
with Filth, but are of a fine fort of Earth ;
thefe are all Signs that it is light and whole-
fome Water.”

PROPOSITION XXV.

AR AP R A AA AR A A A AN

o make an artificial Founlain in any Place if it be
poffible.

A Fountain is faid to be artificial or only ap-
parent, when it is fed by a fubterraneous Chanel
conveying Water from a higher Place; as we
fhewed in Propofition 5. Such an one as this
may be made, if there is any Lake, River, or
Fountain near, viz. by cutting a Chanel under
Ground from the Place propofed to one of thefe,
whereby to convey the Water ; as we fhall thew
‘in the next Propofition,

AR ’ PRO;
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PROPOSITION XXVL

To bring @ River from a given Fountain, or River,
to a place appointed.,

IF the Fountain or River is higher than the
propofed Place, it will be eafily done by thofe
Inftruments that are ufed for levelling Places, to
convey Water from a certain Height to fuch or
fuch a Level. Let there be therefore a Chanel
cut from the Fountain or River to the Place pro-
pofed, and let it incline, or be more or lefs le-
velled, according as you would have the Water to
run flow or fwift, for you are not ftinted by this
Problem. To make Aqueducts that will convey
Water with a moderate Celerity, they commonly
deprefs the Chanel no lefs than half a Foot in
five hundred, otherwife the Water will run too
flow, or not at all.  Vitravius requires no lefs
than half a Foot in one hundred and no more
than a Foot, or at moft a Foot and a half, o-
therwife the Courit will be too fwift and rapid:
But if the Fountain be not higher than the given
Place, you muft ufe Engines for raifing the Water,
for the making of which you muft confult Mecha-
nics : and other things are to be confidered in this
Affair.  Some of the French write, that the River
Seine, in running from the Arfenal at Paris to the
royal Gardens of the Tuilleries, which is five hundred
Fathoms, falls fcarce one Foot; but it is to be con-
fidered that in fome Parts of the Chanel there is
no need of fo great an Inclination, the Water
having acquired fome Force already. By this
Problem Rivers are alfo joined, apd Canals cut
from one to another for the Ufe of Navigation ;
as from the Tanais [or Don) into the Holga, and

VO LT, Aa from,
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from the Hoambo, or Yellow River, to thg [Kiam
or] Blue River in China, &,

PROPOSITION XXVII.

Some Rivers are remarkable for their long Courfes,

* others for. their Breadth, fome are famous for their

© Swifinefi 5 and others for the peculiar Nature of 1he
Water they carry, and fome again for two or more
of thefe Properties.

THIS Propofition requires no Proof. We
need only enumerate thofe of the larger fort, wiz,
that have a long Courfe, and are famous for their
Breadth: of fuch there are but fixteen hitherto
difcovered. The Nile, Oby, Fenifa, [the River of
the 4mazons), Rio de la Plata, Parana, Miary,
Oroonoque, Ganges, Danube (b), St Lawrence in Ca-
nada, Niger in Africa, Nubia, Wolga, the blue
and the yellow River in China.

T HOSE famous for Breadth, tho’ not of fo
longa Courfe, are about twenty. The Indus, Zaire,
Coanza, thefe from the Iake Chaamay, the Eu-
phrates, Tanais, Petzora, [ Maia) Tobol, and X7tifch
in Siberia, St Efprit in Africa, Amana in the Ame-
rican Caflile, Magdal:n, Fulian in Chica, St Jajues
in Peru, the Rbine, Elbe, Maes, Boryfthenes, and
‘Totonteac in New-Britain,

WE fhall here only trace the Courfe of ten of
the largeft Rivers, leaving the more accurate Ex-
‘plication of them and others to fpecial Geography.

THE Nile, Niger, and Ganges, run almoft in
‘a ftrait Courfe, the reft have many and large
‘Curvatures.

1. THE Nile has i's Fountain in the Lake
Zaire, in fix Degrees of South Latitude, and it’s

(5) The Danube is faid to | Miles in a ftrait Line, from
perform a Courfe ofabove 1500 | iUs Rife to it’s Fall.

Mouth
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Mouth in thirty one Degrees of North. It fidws
from South to North, and is in fome Places very
broad ; but in others narrow, and hath two great
Cataraéts. The length of it’s Courfe is about fix
hundred and thirty German Miles, or Two thou-
fand five hundred and twenty [talian ;5 which we
may reckon to be Three thoufand for it’s Curva-
tures. It overflows every Year.

2. THE Niger (i), a River in Africa, (fometimes
called Senegal) arifes from a Lake of the fame
Name, in 5 Degr. of North Latitude. Some have
formerly thought it to proceed from the Nile by a
fubterraneous Paffage, becaufe it annually over-
flows at the fame Time with the Nile. One of it’s
Mouths is in 11 Degr. of Latitude, but the fur-
theft is 15 Degr. diftant from the Equator. It
flows from Eaft to Weft, and in one Place hides
itfelf under Ground, and again emerges. I’s
Courfe is about 600 German Miles, but lefs if you
neglect it’s greateft Curvatures, and more if you
include them.

3. THE Ganges, in Afia, hasit’s remote, and
not well known, Fountain a great way up in Zar-
tary ; fome place it in 35 Degr. of North Latitude,

and others further North,

(#) De 2 Ifle in his Maps makes
the River Niger to lofe it’s
name atthe lake de Guarde,
and from thence to the Sea
which in a ftrait Line is 700
Britifb Miles, is called Seregal 5
and makes the River Gambia to
have no Communication with
the Niger ; but we have no fuf-
ficient Proof that there is any
{uch River as the Niger: But Mr
Snow, Jate Governour of Fames
Fort on Gambia River, informs
me, that the Semegalhath not
folong Courfe asitis reprefented

It has it’s Mouth in the

in thofe Mapss and thatit is a
barr’d River, and capable of
admitting nothing larger than
Barks up to the Fremch Setile-
ments, above which, only flat-
bottom’d Boatscan float {o high
asGallum : Whereasthe Gambia
isnavigable for Ships of any Bur-
then about 5o Leagues above
the Engli/b Settlements, and for
Veflels of 100 Ton up to Bar-
raconda, and fomething higher,
(for fo far the Tide prevails Jand
1s near 150 Leagues above Fames
Fort. Templeman's Survey.

Aa 2 Latitude
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Latitude of 22 Degr. and flows from North to
South. It’s Courfe is about 300 German Miles, and
every Year it overflows it’s Banks,

4. THE Oby, a great and every where broad
River in Afia, basit’s Fountain in the Lake Kan
Kifan, among™the Mountains of Tarsary, in the
Latitude of forty eight Degrees North, It has it’s
Mouth in fixty nine Degrees of Latitude, and runs
a Courfe of about four hundred German Miles,
without it’s Curvatures. It divides itfelf in Siberia,
mto two Branches, or rather fends forth an Arm
which makes a Curvature, and rewurns to it again,
and fo forms an Ifland, in which there isa Ci
built by the Adufcovites and Siberians, called Jor-

oet.

5. THE Fenifa, a Riverin Afia, hitherto un-
known to our Geographers, but taken Notice of by
the Mufeovites. It isfaid to be much greater than
the Oby, from which it is diftant eaftward, about
ten Week’s Journey, towards Tartary.  There is
2 Range of Mountains runs for a great Way along
1t’s eaftern Banks; and the weftern Shore is inhabi-
ted by the [Ton-Guifins]. It overflows the weftern
Shore feventy German Miles every Year in the
Spring, when the Inhabitants are forced to betake
themielves, with their Cattle and Tents, into the
Mountains on the eaftern Shore. Where it begins
and ends is not known, but it is thought to run as
long a Courfe as the Oby.

6. [THE Maia or Lena} is far diftant from the
Fenifa eaftward., The eaftern Branches are faid to
proceed from the Borders of China, and the King-
dom of Cathaia 5 if there be fuch a Place. It’s
Fountain and Mouth are unknown; and it is not
reckoned one of the largeft fort of Rivers; only
we are willing to mention it here, becaufe it has
not been taken notice of by any Geographer, no
more than the Fenifa and 271ifch.

: 1 7. THE
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7. T HE River of the Amazans, (or Rio de O-
rellana from Francifto Orelli) in America, is thought
to be one of the greateft Rivers upon Earth. Tv's
Fountain is in the Province of Q{nta in the Kingdom
of Peru, near the Equator, and i’s Mouth, being
15 Leagues broad, is in 2 Degr. of South Latitude.
It is faid to run a Courfe of 1500 §panifb Leagues,
by reafon of it’s great number of Windings, tho’
it extends not above 700 in a ftrait Line. Some
confound this with, or will have it to be, a Branch
of the AMiary. It is in fome Places four or five
Leagues broad, but it receives ir’s Water not fo
much from Pountams, as from the Rains that fall
upon the Mountains of Perx ; and therefore is no-
thing nigh fo broad in the dry Seafons. This
makes Travellers difagree in their Defcriptions of
it.

8. T HE River of Plate, Argyropotamus, or Rio
de la Plata, in Brafil, hathit’s Fountain in the Lake
Xara)es, and receives a Branch from about Potof,
and i’s Mouth in 37 Degr. of South Latimde,
which is faid to be twenty Leagues broad; but
when it overflows, it hasa great many Mouths,
which are accounted but as one ; for at other times
it hath not much Water in it. The Inhabitants call
it Paranaguafs, i. e. The River like a Sea, as fome
obferve.

9. THE Omarinan is likewife a River of Bra-
Jfil, flowing thro’ a long Traé& from the Mountains
of Peru. Thefe three great Rivers of Brafil, viz.
the Orellana, the Rio de la Plata, and the Omari-
nan, meet in certain mediterranean Parts of Bra/i,
{o as to form Lakes, from which they again rife fe-
parate.

1o. THE River of St Laurence flows between
Canada and New-Holland, in North America, and
hath it’s Fountain in the Lake [Frontenac or] Iro-

Aa g quois.
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%oiy. I’s Courfe is no lefs than 600 Germar
iles.

PROPOSITION XXVIII

There are Whirlpools and deep Pits found in fome
Rivers.

THUS in the River Soame in Picardy, between
Amiens and Abbeville, there is a blind Weirlpool, into
which the Water rufhes with fuch Violence, that
it’s clathing may be lieard feveral Miles off, There
are many others of this kind.

PROPOSITION XXIX.
River Water is lighter than Sca-i¥ater.

T HE Reafon is, becaufe Sea Water hath much
Salt in it. From whence it happens, that fome
things fink to the bottom in Rivers that floated up-
on the Sea; as very often heavy loaded Veffels,
which were born up at Sea, fink in the Harbour.
However, the Proportion between them is various,
and they both differ in Weight in divers Places.
‘We commonly fay, they are as 46 to 45, i.e. 46
meafured Ounces of River Water equiponderate

45 of Sea Water.

C H_AwP.
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CHAP XVIIL

Of Mineral Waters, hot Baths, and Spaws.

SINCE there are feveral Species of liquid
Bodies, or Waters, whofe peculiar Pro-
perties feem furprizing, it has given Occafion
to Geographers to treat thereof; but all of
them hitherto, except a bare Recital of their
Names, and a fhort Account of fome of the
moft extraordinary Fountains, have added no-
thing to give us an Infight into their Caufe.
But we fhall here treat of them more fully,
and explain their Caufés, and alfo fet them in
a clearer Light.

PROPOSITION 1.

No Water is pure and elementary 5 but contains other
Particles mixedwith it, fuch as are found in terrefirial
Bodies 5 and thefe are not only earthy, but alfo of va-
rious other kinds, as Oil, Spirits, &c. But that
is called Mineral Water which contains o many of
thefe Particles different from the Nature of Water
itfelf, that from them it acquires fuch remarkable

. Properties, as affelt our Senfes and makes us take

notice of if, .
Aag THE
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THE Truth of this Propofition is apparent
from Experience, and is proved as well from the
different Taftes of the Waters as from Diftillation 3
and all Naturalifts agree that there is no fuch thing
in Nature as pure or fimple Water, or any other E-
lement feparated from others, becaufe of the con-
ftant and various Agitation of the Particles of
Bodies. But in mineral Waters (that we may come
clofer to our Subjet) the caufe of this Mixture
is their receiving the {pirituous Particles of he-
terogencous Bodies ; for Rain and the very Air itfelf
that covers the Water, is impregnated with ma-
ny different forts of Particles.

A LL Waters therefore have a Mixture of Par-
ticles of another Nature, tho’ all have not the
fame Quantity of them; and tho’ there flow into
the Rbine, the Danube, and the Elbe, and into all
great Rivers, feveral Rivulets impregnated with
mineral Particles in fuch Quantides as to affe&t
the Senfes; yet becaufe, befides thefe, there are
many other Brooks that flow into the fame Rivers
which are not impregnated with a fenfible Quan-
tity of hetcrogencous Particles; and becaufe moft
of their Water proceeds from Rain and Dew,
therefore thefe heterogeneous Particles are not ea-
fily difcovered in fuch great Rivers, tho’ they
are received by them; but require to be fepara-
ted by Art, if we would know their Tafte and
Qualities, ~We therefore call that mineral Water
which hath fome remarkable Property more than
what is obferved in common Water, or hath fo
largz a Mixture of heterogeneous Particles as fen-
fibly to alter it’s Tafte,

PRO-
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PROPOSITION 1I,
Mineral Waters are of three kinds.

SOME are corporeal, (we want a better Word
for it ) others fpirituous, and the reft both corpo-
real and f{pirituous. Thofe we call corporeal mi-
neral Waters do contain fixed and folid Particles
of Minerals and Foffils, which can be feparated
from the Water, and feen with the naked Eye s
and fuch as thefe are of two forts : Some carry large
Particles of Minerals and Foffils, which may be
perceived with little or no trouble in the Water
itfelf s nor are they properly fpeaking mixed with
the Water : Such as thefe we treated of in the fore-
going Chapter, and have in them Grains of Gold,
Silver, &c. and therefore are called auriferous,
argentiferous, &¢. But fucharenot properly called
mineral Waters, becaufe they have not thefe Par-
ticles mixed with them, but feparate; neither do
they receive any Property or Quality from them:
yet becaufe Men admire fuch Rivers and their
Explication hath a great Affinity with the Defcrip-
tion of mineral Waters properly fo called, we
thought fit to mention them under the fame
Head ; to which may be added bituminous Foun-
tains, &.

BUT corporeal mineral Waters are more pro-
perly fuch as indeed contain folid Particles of
Foffils, but fo fmall and minute that they are en-
tirely mixed, and cannot quickly be diftinguifhed
by the Sight, unlefs they are made to fubfide by
Art, or a long fpace of Time; or by Concretion
are brought to a vifible' Mafs, fuch as Salt and
fulphureous Fountains, €. and chymical Waters
in which Metals are diffolved.

SPIRITUOUS
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SPIRITUOUS Waters are thofe that con-
tain only a volatile Spirit, fuch as is found in Mi-
nerals ; but have no fixed Particles in them ; and
therefore - their Compofition can never be made
vifible.

W E call thofe Waters both corporeal and {pi-
rituous, which contain not only fixed and folid
Particles of Minerals, but alfo volatile and fpirituous:
Of all which we fhall give Examples in the fol-
lowing Propofitions.

PROPOSITION IIL
To explain bow mineral Waters are generatéﬂ.

1. IF the Water be carried under Ground with
a rapid Courfe among metalline and mineral Earth,
which is eafily loofened, it is evident that it wathes
Particles from it, and may carry along with it Grains
of thefe Minerals; and this is the generation of
thefe corporeal mineral Waters that hold Grains in
them. -

2. IF the Minerals are imperfeét and not fo
clofely joined, as Vitriol, Sulphur, ¢, or even
Salt, which of their own Nature eafily mix with
‘Water ; and if 2 Rivulet, or Gut of Water, runs
thro’ Beds or Mines of fuch Minerals, or be ftrain-
ed thro® them (without a Chanel or Du& in fuch
a Manner as we explained in Propofition 5. of
the preceding Chapter) the Water when it breaks
out at the Fountain will have fmall Particles of
thefe Minerals mixed with it, and will be cor-
poreal mineral Water, of a fubtile Compofition,
according to the {mallnefs of the: Atoms, = Now
whether the Water can in like manner diffolve or
unite with itfelf the Particles of Metals, is to be
queftioned, becaufe they are hard and folid, and
therefore are not eafily blended with Water. 1

acknowledge



Cuavr. 17. of Univerfal Geography. 363
acknowledge this may be done, but not with fimple
or common Water, but by a vitriolic and falt
fpirituous Water, like the Aqua Fortis of the Chy-
mifts ; for as Aqua Fortis diffolves Metals into A=
toms, and eafily unites them with itfelf, fo that
they do not fubfide at the Bottom, unlefs they
be feparated by Art: in like manner when fuch
Water runs thro’ a metallic Earth, it may dif-
folve the metalline Particles and unite them with
itfelf; and thus are the corporeal mineral Waters
of the fecond Sort, accounted for and explained.
3. BEFOR E Metalsare formed in the Bowels
of the Earth, Steams and Vapours are condenfed
about the extant Corners of the Rocks, to which
they ftick faft; being at firft but of a foft Sub-
ftance, though they are afterwards hardened by
degrees ; if therefore the Water fhould run or
gleet thro’ the Places where fuch Vapours are in
Commotion, it is impregnated with them; and
thus fpirituous mineral, and metalline, Waters are
produced. Imperfect Minerals alfo make mineral
Waters of their own Nature, after another Me-
thod ; wiz. when, being heated by a fubterraneous,
or their own proper, heat, they fend forth Spirits
and Vapours, as Sulphur, Vitriol, Salt, Coal, &,
And fuch Fumes and Exhalations are always ftir-
red up where there are fuch Minerals; among
which the permeating Water is impregnated with
that Spirit. Some think thefe fpirituous Waters
may be generated by being only carried thro’ a
metallic Earth, or by having their Receptacles in
it, or in their Mines ; but it is found to the ‘con-
trary by Experience, that Water receives no Qua-
lity from Metals and Minerals, tho’ they fhould
be immerfed in it a great many Years. There-
fore, rejeéting this Opinion, it is moft reafonable
to fuppofe, that thefe Waters receive a certain Spi-
rit, from the Seeds of Metals, or firft Principles,
as
£
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as we may call them; or we may fay that fuch
Waters are impregnated with the fubtile Spirits of
Vitriol, Salt, ¢¢. by the help of which a Spirit is
extraéted from hard Metals; but I do not lay fo
great Strefs upon this latter caufe ; for a Queftion
will arife again about the Generation of this fpiri-
tuous, mineral, vitriolic, and falt Water,

F ROM thefe together it appears, how mine-
ral Waters, both corporeal and fpiritueus, are ge-
nerated.

PROPOSITION 1V.

Fbere are innumerable Kinds of mineral Waters, accor-

ding to the Variety and Diverfity of the Particles, they
receive from different Minerals.

‘W E have fhewed and explained in the former
Propofition, how mineral Waters receive thefe
Particles (from which their extraordinary Qualities
arife) from Minerals, or Foffils. Now becaufe there
are divers Kinds of Minerals, it hence follows, that
mineral Waters are various, and almoft infinitely
different in their Qualities ; not confifting  of one
kind of Water impregnated with only one fort of
Mineral, but of various Kinds, mixed with various
Sorts. Wherefore mineral Waters are either fimple
or mixed ; and the Mixed have two, three, four,
or more, forts of Foflils in them.

HE N CE are, 1. Metallic Waters, as of Gold,

\Silver, Copper, Tin, Lead, Iron, &,

2. SALT Waters, as of common Salt, Nitre,

Alum, Vitriol, &,

3. BITUMINOUS Waters, fulphureous,
antimonial, as of Coal, Ambergris, &¢.

4. WATERS proceeding from various kinds of
Earth and Stones, viz, Limeftone Waters, (which

receive
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receive Particles of Lime-Stones) Chalk, Oker,
Cinnabar, Marble, Alabafter, &c.,

5. MERCURTAL Waters, &,

A LL thefe kinds of Waters arc to be under-
ftood three Ways, as was faid in the fecond Pro-
pofition (as all other mineral Waters are), viz.
1. Some of them are corporeal, either fenfibly fo,
or by a refined and fubtile Commixture. 2. Others
are {pirituous. 3. Others are both corporeal and
fpirituous.  Thefe Differences may be applied to
the feveral Kinds of mineral Waters, For Ex-
ample : There are Golden Waters which are,
1. Corporeal, that carry Grains of Gold, of fuch
Magnitude, that with fmall Trouble they are dif-
cernable, by reafon of their grofs or courfe Mix-
ture. 2. Corporeal, that carry very minute Par-
ticles of Gold, well mixed with them; and tho®
the fmalleft Particles of Gold, do of their own
Nature fink to the bottom in Water, yet that there
are fuch, appears from the Agua Regia of the
Chymifts, in which Gold is diffolved into Atoms;
but this Agua Regia is not a Simple Water, neither
does any Water carry Atoms of Gold in it, unlefs
it be before impregnated with other mineral Par-
ticles. 3. Spirituous golden Waters, that have in-
gendered a Spirit and Vapour ia the Earth from
which Gold is produced. 4. Golden Watersthat are
both corporeal and fpirituous, viz. that have both
Atoms of Gold, and the Spirit that produces it.

THUS we are to apply this four-fold Variety
to all forts of mineral Waters, whether fimple or
mix’d (from whence innumerable Species are pro-
duced 3 for either the Bodies of Foffils, or their Spi-
rits, or the Body of one Foffil with the Spirit of ano-
ther, are mixed or ingendered in theWater): fo Lea-
den Waters are ‘of four kinds, viz. 1 Vifibly cor-
poreal. 2. Corporeal by a fubtile Mixture. 3. Tin-
¢tured by the fpirit of Lead, 4. Impregnated botg

wit
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with the Body and Spirit of Lead. And thefe four
Participations of Minerals are to be applied to
mercurial Waters, &¢. and more efpecially to falt,
vitriolic, and fulphureous Waters, becaufe in thefe,
Nature itfelf difplays a four-fold Variety ; tho’ it is
to be doubted, whether there be corporeal Particles
of a fubtile Grainin metallineWaters, Spirituous me-
tallic Watersare alfo very rare ;5 but the Water of
Salt, Sulphur, &c. both corporeal and fpirituous is
very common, becaufe thefe Foffils are found in
more Places of the Earth, and in greater Plenty,
and their Particles are alfo fooner dathed to Atoms,
and diffolved by the Water ; befide they frequent-
ly emit Steams and Vapours.

LET us explain this four-fold Variety of Par-
ticipation by one Example of Gold.

1. IN the preceding Chapter, Propofition 16,
we enumerated thofe Rivers that carry Grains of
Gold, and with this Treafure glad the Hearts of
the Natives upon their Banks ; asin the County of
Tyrol, and the neighbouring Places, there are fe-
veral fuch ; and as we faid before, the Rbire, the
Elbe, the Danube, and feveral other great Rivers,
carry Grains of Gold in feveral Places (and alfo
other Metals and Minerals) which they receive from
auriferous Rivulets. The Rbine carries Grains' of
Gold, mixed with Clay and Sand, in many Places,
but efpecially at thefe, viz. 1. Near Coire, i the
Grifons Country. 2. At Mayenfield. 3. At Eglifan.
4. At Sokinge. 5. Atthe Town of Augft, not far
from Bafil, 6. At Newburg. 7. At Seltz. 8. At
Worms. 9. At Mentz. 10. At Bacherach, 11. At
Bon, &¢c. The auriferous Rivulets, which the Rbine
receives, the Reader may fee in Thurnbeuferus 3 and
alfo thofe that run into the Danube, and Elbe.
Small Grains of Gold are found in the Elbe in
thefe Places: 1. At Lotomeritzin Bobemia. 2. At
Purn. 3. At Drefdenin Meifen, 4. At Torgaw.

2 il 5. At
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5. At Magdenburg. 6. At Lavenburgh Tower, five
Miles from Hamburg., Several other auriferous
Rivers are given an Account of in the forecited
Book of Thurnbeuferus 5 and fuchascarry other Me-
tals and Minerals. And thefe are auriferous cor-
poreal Waters, of the firft kind, carrying vifible
Grains,. which are not fo properly called Mineral
or Golden Waters, becaufe the Gold Grains are
not mixed with the Water, but only carried in it
by i’s rapid Motion ; the Water itfelf being un-
compounded with it.

2. CORPOREAL Golden Waters of fine
Mixture, whofe Atoms are united with the Atoms
of Gold, like the Agqua Regia of the Chymifts,
which diffolves Gold, and unites it by Atomsto it-
felf. For finceit is poffible that there may be in
Nature fuch Water as thisof the Chymifts, which
may run thro’ Golden Earth, or Gold Mines, it
is reafonable to fuppofe, that it eats out Particles
and diffolves. them into Atoms, and unites them
to itfelf ; and from this Caufe proceed thofe - (or
fuch like) Golden Rivulets as are defcribed by
Thurnbeuferus, in his Account of the Danube, Rbine,
&e.

3. SPIRITUOUS Golden Waters are but very
few, fome of which perhaps are enumerated among
the reft by Thurnbeuferus; but thefe are not fo
much known or regarded, becaufe Golden Earth
and Gold Mines are very {carce ; befides where there
are fuch Mines, there is fuch a Mixture of other
Minerals, that they are not perceptible. . Never-
thelefs there are fome Rivulets in the high Alps of
Bobemia, that are faid to participate of thefe Gol-
den Spirits, as in the Fiechtelberg Mountains in Si-
lefia. 'The Hot Baths alfo in the Bifhopric of Coire,
are believed to be impregnated with this kind of
Spirit, yet becaufe of the Mixture of other Minac;;
: r
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rals in a greater Quantity, this quality is rendered
lefs perceptible.

4. GOLDEN Waters that carry both the
Atoms, and Spirit of Gold, are fome of thofe
Rivulets mentioned by the above-named Thurnbeu-

erus. ;
2 LET us alfo give an example of falt Waters.

1. CORPORE AL faltWater, which carry
grofs and undigefted Particles of Salt, are found in
many Places, and fufficiently known; as Foun-
tains, whofe Waters produce Salt; and Sea-Water
from which Salt is extracted by boiling.

2, SUBTLE corporeal falt Waters, which
contain Salt diffolved into the minuteft Atoms, are
fuch asare very falt, and yet very clear, as many
falt Fountains are, and Sea-Water that is thin
and fine ; tho’ there isa great Difference in this fub-
tile Mixture. Hereto may be referred the Urine
of all Animals.

3.SPIRIT UOUS falt Waters, which do not
contain the Particles of Salt, but only the Spi-
rit-of it, are of fuch a Nature, that if feveral Tuns
be ever fo much boiled, they will not yield any
Salt. There are a great many of thefe in Germany,
and other Places, but they are feldom without
Mixture.

4.CORP ORE A Land fpirituous faltWaters,
which contain the Particles and Spirit of Sale, Al-
moft all corporeal Waters have fome fmall Portion
of faline Spirits in them, but few of them any
Quantity. Thus the Fountains about the City Salt-
zinge, near the Rbine, are falter than other falt
Springs, and yet yield lefs Salt, becaufe their tharp
and brackith Tafte is heightened by a Spirit or vo-
latile Salt, which fliesaway in the boiling.

HENCE it appears how this four-fold Va-
ticty of Participation is to be applied to the fevel-

ra
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ral kinds of mineral Waters, wiz. to vitriolic, A-
lum, and Lead Waters, .

PROPOSITION V.

To enumerate the moft remarkable Varicties of mineral
Waters.

IN the foregoing Propofitions, we have ex-
plained the Kinds and Ditterences of mineral Wa-
ters, taken from their Nature, which confift in
having mineral Particles in them, which they carry
or with which they are impregnated ; but becaufe
thefe Varieties are not fo perceptible to the Senfes,
and there are feveral Mixtures of Minerals that
caufe various, and almoft unaccountable, Propertics
in the Waters, therefore they are not fo eafily
known and diftinguifhed by the Vulgar ; for Wa-
ters (and other Bodies) become famous among Man-
kind, andreceive their Names from their manifeft
Qualities which ftrike and affet the Senfes, whofe
Caufe and Explication is to be deduced from their
Compofition and Participation. There are there-
fore ten Species of Waters, or Liquids, that flow
out of the Ground, which are commor ly taken No-
tice of by the Vulgar, ‘1. Acid Waters. 2. Bitter.
3. Hot. 4. Very cold. 5. Fatandoily. 6. Poi-
fonons or deadly. 7. Coloured. 8. Boiling. 9. Wa-
ters that harden Bodies, change their Colour, or
otherwife alter them. 10. Saline. 11. To thefe
may be added, fuch as are invefted with other
uncommon Properties. All kinds of Waters defcri-
bed by Authors, may be referred to one or other
of thefe Heads. 'We fhall here briefly explain their
Generation and Differences 3 and give fome Ex-
amples.

VOL. L Bb P RO-
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PROPOSITION VI

To explain the Origin, or Compofition, of acid Waters,
their Difference and real Species.

THESE four Waters, called by the Germans
Saur-Brunnen, are celebrated in moft Countries.
They proceed from a Mixture of the Spirit of
Vitriol, Salt,and Alum ; which Minerals are found
partly fimple, and partly mixed, with others more
orlefs, in the Bowels ofthe Earth, efpecially with
Steel and Iron. We prove this to be the true
Caufe of Audulez. 1. Becaufe almoft wherever
thefe acid Fountains break out, there are found
Mines of Vitriol, Salt, and Sulphur. 2. Becaufe
the Spirits of Vitriol and Salt are acid, and alfo
the Spirit of Sulphur, as appears from Chymiftry,
3. Becaufe no acid Body can be drawn from thefe
Acidule, but only a Spirit which is no way unlike
the Spirit of Vitriol, Salt, &¢. 1

THERE is plenty of Aeidulz in moft Coun-
tries, efpecially thofe that abound in Mines. In
Germany alone, their Number amounts to almoft
one thoufand. Their Caufe is an acid Spirit which
is found in moft Bodies, and in all Herbs and Fruits.

T H E differenceof Acidulz is remarkable : Some
are fo acid, that Men ufe them inftead of Vinegar ;
fuch a Fountain as thisis found in the Province of
Nota, in Sicily 5 and another of are markable four-
nefs at Elbogenin Germany. Other Fountains are
called vinous becaufe they come near the grateful
Relith of Wine; of which kind there is 2 famous
one at Sckwalback, in the County of Caizenellebogen
in Germany (a). ‘There is a Spring near ! Bal-

domar,

() Such like Chalybeates or

Acidule or Sour Waters s for
Spawsarenot {o properly called

they do not contain any rough,
vitriolic
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domar, in the Province of Lionnois in France, cal-
led la Fontaine forte, which fupplies the want of
Wine ; for if one fourth Part of it be mixed with
Wine, it will want nothing of it’s right Tafte and
Relifh 5 if it be poured on Flower, it will imme-
diately ferment ; they can boil no Meat in it, be-
caufe through the Subtility of it’s Spirit, it foon
evaporates ; it is fo exraordinary wholefome, that the
Inhabitants thereabouts [eldom fiand in need of a Phy-
wan.

A N OT far from the Town of Bazas in Guienne,

there is fuch a Fountain, ofa tharp vinous Tafte,
whofe Waters, if they are mixed with a fixth Pare
of Wine only, will drink like necat Wine, without
the leaft mixture of Water. Near Rome there is
a fharp tafted Alum-Fountain, whofe Waters being
mixed with Wine, makea very agreeable Liquor.,

There is a great Number of fuch Aridule in High
Germany ; fome Part of which flow into the Danube
and fome into the Rbine. There are feveral of thefe
in the fore-mentioned County of Catzenellebogen,
in the Eleorate of Triers, inTyrol, inthe Grifons

vitriolic, or acid Salts to make
them tafte fharp or four, but ra-
ther leave a fweetith Flavour or
Farewel behind ; and tho’ at the
firft thought one would afcribe
a fharp or four Tafteto the Pyr-
mont, Spaw, or Tunbridge, Wa-
ters, yet if they be rightly con-
fidered itistheir fmart briskTafle
that mifleads us to think them
acid or truly four. Thuos Cyder
and foft Ale when bottled will
give the like Pungeney to the
Tongue, and fuch an acute Af-
fetion to the Palate, when itis
far from being four. This is pro-
ved from feveral Experiments by
Dr §lare. See more to this pur-

Bba

pofein a late Book entitled Neaw
Experiments and Obfervations
upon Mineral Waters by Dr
Shaw. See alfo Philof. Tranl. Ne
137- Pag. 247. and Ne 341
Pag, 564.

The moft celebrated Spaws,
Mineral, or Medicinal Waters in
England, are at thefe Places;
viz. at Bath, and Tunbridge ; at
Farington it Dorfetfbire 5 at
Iflirgtun, Hampfled, and Pan-
cras in Middlefex; at Scar-
borough, Harrowgate and Cock~
grave in York/bire; St Winifred's
Well in Flintfoire; at Dulwich
in Surry; at Butterby in the
Bifhoprick of Durbarm, &c.

Country,
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Country, in Bavaria ; dnd a famous one called Heil-
burn, near Anderna. Near the Village Valentiola,
in the Territories of Toledo in Spain, there are Foun-
tains that are acid, and have a vinous Tafte, near
the Bottom, butare fweet at the Surface; which
Baccius thinks proceeds from the fubfiding of the
acid and nitrous Particles ; but I believe (if the Re-
lation be true) that it proceeds rather from a fub-
tile Spirit, which by coming to the Surface, quick-
ly expires.

OTHER acid Fountains are aftringent, and
contraét the Palate, which is a Sign of a Mixture
of the Particles of Iron, or of Vitriol and Alum,
tJe.

T HE Water of thefe Fountains, is obferved to
be not fo four in cloudy and rainy Weather, which
is a fign that condenfed Air is mixed withit. Alfo
if it be expofed to the Sun, or ftand for fome Hours
in an open Veflel, or be carried in the cold from
one Place to another in Bottles not well corked, it
Jofes i’s Acidity 3 which is a certain fign that this
Acidity proceeds from a fubtile Spirit,

T HEY have alfo the very Atoms of Vitriol,
Alum, Iron, Salt, Ink, &, and of Clayand Gra-
vel, &e. as appears from the Matter that fticks to
the Canals thro’ which they flow.

T HE Studions may collect a great many Ex-
amples from Authors.  There are no lefs than two
hundred acid Fountains or Rivulets, that flow into
the Rbine; but becaufe of the Subtility of their
Spirits, the Rbine docs not tafte acid in the leafl.

IF any fhould enquire, Why there areno acid
Fountains in the northern Countries ? I fuppofe the
Caufe is owing to the want of fubterraneous Heat,
and to the great Denfity of the Earth; and for this
fame Caufe there is little or no Gold found in thofe
(Countries.

PRO-
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‘»PROPOSITI;ON VIL

To fxplam tbf Caufe of bot Baths, and to enamerate
the moft famous ones.

THERE isa Fountain in Ireland, which is
thought to be hotter than any of the reft, fo that
ir’s Waters differ not from thofe that are heated
to the higheft Degree by Fire’(5); but Caronius
writes, that in Japan there is’ a Spring {o hot, that
no Water can be brought to:'the fame Degree of
He1t, by the moft vchement Fire; it alfo retains
it’s Heat three times longer that our common ‘Wa-
ter heated. It flows not conftantly, but twice a
Day for an'Hour, with a great -Force of Spirits,
and makes a Lake, which ¢asanother Author tells
us) is called by the Inhabitants Singacko, i. e, Hell,

N E X T after thefe, the Baths at Baden in Swit-
zerland are famous for their Heat. To thefe fuc-
ceed the Aponenfian Baths in ltaly. ‘There are a
great Number of common _ones in High-Germany
and other Places (¢)." In Scotland there is a Lake

called

(%) ¢ Dr Panlus Biornonins
tells (in Pbilsf. Tranf. Ne
111: Pag. 238.) that fome
Fountainsin Jze/and are {o hot
that in' a guarter of an- hour
they will fufficiently boil great
Pieces of Beef, which is thus
ordered s they hang the Kettles
with cold Water, over them
in which they put the Meat to
be boileds for fear of either
burning or throwing up the

P T T T N R TN AP

Waters,

(¢) There'is avery hot Spring-

of Mineral Waters in" Jamaica

Meat by the fervent, and ve-'
hement Ebullmon of the Hot'

which comes out of a Rock in a
freth Current, near to a fine
Rivulet, of good cool Water,
but is fo hot that it foon boils

ggs, Crawfifh, Chickens, &'e.
The Baths at Baden in Auftria
are tolerab'y warm, and tinge
Metals' with other Colours.
¢ Thofe at the Town of Bath in
¢ Somerfet/bire are not fo very
¢ hot (even the hotteft ofthem )
¢ astoharden an Egg; yet there’
¢is'a Spring in the King's Bath
¢ fo hot thatit is fcarce’ fuffer-
¢ :ible, fo that they are fain to
&tirn much of it away, for fear
¢ of inflaming the Bath. The

B

b3 Queen’s
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called Nefs that difcharges itfeif into a River of
that Name; which (tho’ they be neither of them
hot yet they never frcczc, but ﬂ:lll fmoke in fro-
fty Weather. -

THE Caufe and Genﬁranon of hot Baths i 1s,
1. A Mixture of fulphureous Particles which are
gleaned by the Water.as:it is carried thto’ the fub-
terrancous Paflages, or rather as it gleets thro’ the
Sulphur Mines to the Receptacles.about: the Foun-
tains. 2. Fumes, Vapours, and Exhalatxons in the
Bowels of the Earth, where there is pure or impure
Sulphur, Foffil- Coa]s, Amber, &c.. For thefe

¢ Queen’s Bath ismot fo hot, ¢ fo that it is likely the Springs
¢ having no Spr'mgs ofir’'sown, ¢ are brought thither by Art:
¢ but receives it’s Water from -« Whence probably was the Ne-
s

the Kizg’s. The Crofi-Bath - < cromancy which the People of

is fomething colder than the antient times believed, and re-

¢ others, and eats out Silver ex- ported to have contrived, and
¢ Qeedingly; a Shilling in a ¢ madethefe Baths; asina very
¢ Week’s time has been foeaten ¢ antient Manufeript Chronicle
¢ by it that it might be wound ¢ Ifind thefe Words: ¥ben Lud
¢ about one’s Finger. InSum- ¢ Hidibras was dead, Bladud a
¢ mer they purge up a green ¢ great Nigromancer. was_made
¢ fcum orrthe Top, andin Win- ¢ King; he made the, Wonder
¢ ter leave a ¥2llow one on the ¢ of the Hot Bath by his Nigro-
¢ Walls. The Walls that kecp ¢ mancy, and he reigned twenty
¢ in the hot Springs are very one Years, and after he died,
¢ and lies at the Nezy Troy. And
< in another old Chronicle ’tis
< faid : Tbat King Bladud fent
¢ fir the Necromancers 10 A
¢ thens to effe? this great Bufi-
< nefs; who, ’ts likely were
¢ no other than cunning Arti-
¢ led of equal Heat with th:, ¢ ficers well skilled in Ar:bi:;r-
<. King's Bath) was much im- ¢ ture and Mechanics.>  Tbis

palred with, the -breaking from Mr Fofeph Glanvil’s De-
< out of a Spring- which the feription of Bath. in Philofoph.

deep fet, and large ; ten Foot
thick, and fourteen deep from,
the Level of the Street. The
¢ Cement of the Wall is y¢llow
¢ Clay, Lime, and beatenBricks.
¢ In the Year 1659, the Hot
¢ Bath (one particularly fo cal-

N N T L T R

"

¢ Workmen at laft, found, .and-
< reﬁqrgd In dlggmg they.
¢ came to a firm Foundation, of:
# fa&mous Matter which_had:
< Holes in itlikea Pumnjime,
<. thro’ whxch thc Water plaid s

- 8

Tranf. No 49. Dr Brown {ays,
the natural Baths at Buda are
the nobleft in Exrgpe, not only
for their variety of hot fprings
but:alfo_for the Maguificence
of their Buildings.© -
Bodies
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Bodies conftantly emit-hot Smokeé, which warms
the Water as it paffes fuch Places (d). Never-
thelefs in moft Baths there is a2 Mixture of the
Particles of Alum, Iron, or Nitre, which give
them an aftringent and tartith Tafte. Moft Baths
that we know of flow without ceafing, exccpt the
famous Pepper-Baths not far from Coire in the
Grifons Country in Germany, whofe Waters contain,
befide Sulphur, fome Gold, and not a little Nitre,
They begin to {pring yearly about the third of
May, and ceafe to flow about the fourteenth of
Sepiember. The moft celebrated Baths in Germany
are, the leaden ones in Loxvain; the Emfenbades
above Conftance; thofe near Geberfweil in Alfatia 3
thofe in the Marquifate of Baden's thofe 1 the
Dukedom of Wirtemberg, called Wildbad ; the Cel-
lenfian Baths 5 the Blafianian Baths, near Tubingen,
&c. There are many in Fapan and the Indian
Iflands : and fome in the Azores fo hot that Eggs
may be boiled hard in them.

PROPOSITION VIIIL

To explain the Caufe and Generatoin of oily and fat
Liguids that flow out of the Earth, and to enume-
rate the Places in which the chief of them are
Sfound.

SOME Fountains pour out a bituminous Li-
quor, others a fat' Water, or Water in which
Drops of Oil fwim about, Two Miles from E-

(4) They beft account for which Commixture arifes a
the Heat of thefe Fountains, great Fermentation that caufes
who fuppofe, that two Streams  Heat, as we fec in Zitricl and
having run thro’, and. imbibs Tarfar, which when mingled
ed certain Sorts of different caufe an intenfe Hear and
Minerals, mect at laft, and Ebullition. See rbe laf? mn-
mingle their Liquors; from tioned Phxlof Tranfalt.

Dy Bb 4 dinburgh
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dinburgh in Scotland there flows a Fountain upon
the Superficies of which {wim Drops of black Oil,
which the Inhabitants ufe o foften their Skins,
and to remove Scabbinefs (¢). Among the An-
tients a River in Cilicia called Liparis was famous,
in which they that wafthed themfelves,. were there-
by anointed as if they had been in Oil; but I
doubt whether there be any fuch River now. So
likewife there was a Lake in Etbispia which anoin-
ted thofe that fwam in it. In Iadia alfo there
was a Fountain which, in a clear Sky, fent out
abundance of Oil. At Carthage there was a Foun-
tain upon which floated an Oil that fmelled like
the Saw-duft of a Citron-Tree: this they made
ufe of to anoint their Cattle with. Vitravius tells
us, that there were Fountains in the Ifland of
Zant, and about Dyrrbachium, now Durazzo, and
Apollonia, that vomited out a great deal of Pitch
with the Water. Near Babylon there was a vaftly

(e} Pliny faith, that the Salo-
nian Fountain, and Audrian
Spring flow with Oil and
Wine. ¢ Polyelytus relates, that
¢ near Soli a City of Cilicia
¢ there was a Spring that fup
¢ plied the Place of Qil.  Tkeo-
¢ pbraftus f{ays, that there was
* a Spring in Ethicpia which
¢ had the lame Faculty ; that
¢ the Water of the Spring Lycos
¢ would burn by putting a Can-
¢ dle to it; and the fame is re-
¢ ported of Ecbatanal  Clarke
upon Robault's Phyf Vol. 2. Pag.
201. Many fuch Fountains of
Petroleurn, and oily Sbitances,
arc now to b€ met with up and
down ; as at Pitchford in Shrop-
Prire; andin the Hland of Zaze,
very pleatifully ; in the Va/ta-
line, lubjeft to the Grifons 5 at
the Foor of Mount Ze4ia in the

W
-

- .

Duchy of M dena; at Gabian
in the Road from Montgellicr
ta Beziers in Languedoc. The
Inhabitants living near thefe fat

“oily Springs, take Care to gather

and feparate the Bituminous fub-
ftance from the Water; They
gather it with Ladles, and put-
ting it into a Barrel, feparate.the
Water from the Oil by letting
out the firft at a Tap towards
the Bottom of the Veffel. In
the Ifland of Barbadses there is
a Rivulet, called Tugh River,
which hath uponit's Surface in
many Placesa certain oily Sub-
ftance, which being carefully
taken off, -and kept a little
Time, is fit to burn in Lamps
like ordinary. Oil. Near Cape
Helene in Perz there are Foun-
tains of Rofin (or fomething like
it} whicl floty in Abundance.

broad
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broad Lake; called. Afpbaliites Limne, that had a
liquid Bitumen: fwimming upen it,  with which
Semiramis cemented the large Brick-Walls which
furrounded Babylon. At this Day there is a Foun-
tain near Degem/ce, a Monaftery in Buvaria, whofe
Surface is covered with Uil, which is daily car.
ried away by the Natives. There are alfo great
Lakes in Syria and Africa which fend forth Heaps
of Bitumen. The Acidule at Schwalbach if they
be kept quiet ina. Veffel for fome Hours, there
will be fmall Drops of Oil {wimming on the Top of
them. A greater quantity of fuch Drops are found
in a Fountain called Oclbrunn near the Village Lam-
perfehloch not far from Hagenaw. And in moft
Baths there are found bituminous Particles, after
they have ftood to fettle for fome Time ; as in the

Petrolean Baths in the Kingdom of Naples.
THERE are alfo great Numbers of Foun-
tains which do not produce Oil on their Surfaces,
but pour out a meer fat or bituminous Liquor.
Near Gerfbach in the Valley called Leber/thal, there
flows from an old exhaufted Mine a thick Qil or
Bitumen which the Country People ufe inftead of
Greafe to the Axle-Trees of their Wheels, but
they are ignorant of it’s fuperior Virtues; for
Thernbeuferus tells us, that an excellent Balfam may.
be prepared from it.. In the Ifland Sumatra there
is a Fountain which pours out a kind of liquid
Petroleum : fome fay it is a kind of Balfam ; there
are faid to be alfo Fountains of Ambergris there.
They find a bituminous Fountain in Perx near the
Sea, which emitsa fmall Rivuletinto it, and is ufed
by the Inhabitants inftead of Pitch; ncither have
they any other fort of Matter fo like it.  Not far
from Schimacbian in Perfia, -at the Foot of the high
Mountain Barmacb, there are about thirty Fountains
that fend out a Naphtba or bituminous Subftance ;
buc they lie low, and fpring with great Vielence
mnto
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into Wells about two Ells deep, which are made
with wooden Steps for the Conveniency of defcend:
ing. They emit a ftrong f{ulphureous Spirit, which
is of two Colours; in fome places red, and in o:
thers white; the later is of a more pleafanc Smell.

T HE Caufe of thefe bituminous Fountains 'is
a fulphureous and bituminous Matter melted in
the Bowels of the Earth, and. prefied-upwards by
a hot Spirit.  Their Differences arife from the dit-
ferent fat Minerals that fupply them ; as’ Amber-
gris, Amber, the Oil of Petrol, Pitch, Napbtbzz,
Bitumen, &e.

PROPOSITION IX.

9o explain the Origin of Waters that tafie bitter 5 and
to enumerate the Places of the Earth in wbzcb they
are found, i

" ON the Shore of Cormandel in India there are
feveral Springs and Wells whofe Waters are bit-
ter tho’ they fpring up among the Rocks,  In
Pontus, a Province of Afia minor, there is a fmall
Rivulet at the Town of Callipade, called Exam-
pean, whofe Water is bitter 3 this makes the River
Hypanis alfo bitter, into which it flows. The Rea-
der ‘may collett feveral more Examples. -

THEY come from an impure Sulphur, Bitu-
men, Nltre, Copperas, Copper ; as Water by long
franding in a Copper Veflel, acquiresa bitter tafte,
But I cannot. credit what Mpblina- delivers in his
Defeription of Gallicia, viz. that ‘there is a Lake
in' Ireland whofe Waters are one ‘half of the Day
fweet, and the other half bitter. = !

“T'HE Lake Afpbaltites, which is alfo called
the Dead Sea, in Paleftine, hath bitter Waters,
becaufe of an impure Bitumen mixed with them,
fo that by nght it belongs tothe fat ‘Waters ﬁn

the
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the laft Propofition. It fends forth “a naufeous
ftinking Vapour..  Every thing without - Life is
there drawn to the Bottom: but it fuffers no li-
ving Creature to fink ; neither does it grow fweeter
tho’ it abforbs the whole River Fordan that con-
ftantly flows into it. - It’s Waters are poifonous by
reafon of it’s containing Arfenic ( f).

PROPOSITION X. ..

To explain the Caufe of wvery cold Springs, and to
enumerate the Places of the Earth in wbich they
are chiefly found.

NOT far from Vienne in the Province . of
Dauphiné in France there is a Fountain fo cold,
that it fwells the Mouth of thofe that drink its
nor can any one endure his Hands in it. It is
not diminithed when Water is drawn out of it,
nor augmented by pouring it in. -On. the Coaft
of Abex in Ethiopia (formerly inhabited by the
Troglodytes) there are extream cold IFountains, tho’
the Sun be exceflive hot there. Four Miles from
Gratz in Stiria, are Fountains boiling up in a low
Place, fo cold that none can drink the Water run-
ning or drawn from thence.  About a Mile from
Cuima there is; a- Fountain that pours: out Water
with a ftrong Spirit as if it were boiling, tho® it
be very cold, which makes them call it the
Mad-Water, iz - , G 2Am L

.

’f) Our Countryman Mr
Maurdrel obferved this Lake
narrowly upon the Spot; but
¢ould not perceive any Smoak
or Vapour alcending above the
Surface of the Water, as is de-
fcribed in the Writings of Geao-
graphers. He alfo went into.It,

. Lty

and it bore his Body in fiyims
ming with aniincommon Force;
but as to the Repdrt of 2 Man
wading into it as high as his Na-
vel, will be buoyed up by it,
this' he found: not tobe true.
Salman, . .

THE
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T HE Caufe of their Coldnefs is, 1. A Mixture
of Nitreand Alum, alfo of Mercury and Iron, &,
-2. The great Depth from whence they fpring, fo
that they want the Rays of the Sun, and the ful—
phureous Heat under Ground,

"THERE are alfo Fountains that are cold
and hot by turns. . In Catalonia there is a falt
Fountain and Lake, which are extream hot in the
Winter and as cold in Summer. * This is common
to feveral others. I fuppofe the Caufe of it is,
that the Pores of the Earth, being open in Sum-
mer, let out the fubterranean hot Spirit thro’
them : which being fhut in during Winter, keep
it as in a Furnace or Oven, to warm the Water.
Thus fome Fountains are hotter in the Night than

in the Day.

PROPOSITION XI.

To explain the Origin of thofe Waters that feem to
turn Bodies into other Species s and 1o enumerate the
Places of the Earth in which they are found.

THER E arefome Waters which petrify Wood
or turn it into hard Stone. A litde above the
City of Armagh in Ireland, there is a fmall Lough,
in which if a ftick of Wood be fixed, and con-
tinue for fome Months, the Part that is faft in
the Mud becomes Iron, and ‘that in the Water
turns to a Whetftone, and that above .Water con-
tinues to be Wood. This is reported by Giraldus
and Maginus : but Brietivs, by what authority I
know not, fays that it is a Fable throughout (g)

(g) There s certainly no fuch fymg quality 3 but upen due ex-
Lough as this in Ireland s their amination it is found, that.the
famous Lough Neagh was for- faid quality is to be afcribed ta
merly thought to have a petri-  the Soil of the Ground adjacent

to
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In the North Part of Ulffer (a Province in Ire-
land) there is a Fountain, in which if Wood be.
immerfed feven Years it will be petrified. There
are Loches of Water in the Province of Beauffe
in France, that petrify every thing thrown into
them. At the Town of Sens in [Champagne] near

to the Lake, rather than to the
Water of the Lake itfelf. There
are (~me Waters in Scotland that
perrify: AsinGlevely, at a Place
called Achigniglium, thereisa
Rivulet which fo tarns Holly in-
to a greenifh Stone, that they or-
dinarily make Moulds of it for
cafting of Balls for Fuzees ; and
Tinkers that work in Brafs,
make both their Moulds, and
melting Pots of it, and Wo-
men their round #harls for
fpinning.  Alflo upon the
north Side of the Firth of Forth
there is a Cave, from the Top
of which drops Water that in
falling makes Jong Columns re-
fembling the Pipes of a Church
Organ, and fome of different
Figures. See Philsf. Tranf. a-
bridged by Lowtherp. Vol. 2.
Page 321, 325. ¢ Thereis a
River in Tbrace which if you
drink of it, will turn your
Bowels into Stone, and cafes
with Marble whatever is put
intoit. Concerning which Se-
neca thusfpeaksin his Nataral.
Qusfp. Book 3. Chap. 20.the
Mud of it is of that Nature that
it glues Bodies together, and
hardens them. As the Duft of
Patesli, if it touches the Wa-
ter, it becomes Stone, fo on
the contrary, this Water, if it
touches any thing folid, fticks,
and cleaves to it. Hence it is
that Things thrown into this

I & & ™ & a0 % & oaa hn oA

¢ Lakeare afterwards taken out
¢ and converted into Stones.
¢ The fame Thing happens in
¢ fome Parts of Italy, if you put
inaRod ora green Leaf, ina
few Days after, you take out a
Stone. And Pliny Book 2.
Chap. 103. fays, * In the
Cicous River, and in the Lake
of Velinus, in the Country of
Marca di Ancona, Wood caft
in is covered over with a ftony
Bark, and alfo in Surius a
River in Colehis; fo that a
hard Bark commonly covers
over the Stone ftill. ~So like-
wife in the River Si/arius, be-
¢ yond Sarrentum,notonly Rods.
¢ putin, butalfo Leavesturnin-
¢ to Stone ; the Water is other-
¢ wifevery wholefome to drink.
Clarke upon Robault’s Phyf. Vol.
2. Pag. z02. Inthe Ifland of Hay-
nan near China there is a Water
of fuch a ftrange quality that it
petrifies fome fort of Fifhes
when they unfortunately chance
to enter into it. Among the
Quickfilver Mines in Guiana-
vilica in Pery, is a Fountain of
hot Water whofe Current hav-
ing runa confiderable way, turns
at laft into a foft kind of Rock,
which being eafily cut, and yet
very lafting, is ufually employ-
¢d for building of Houfes there-
abouts. There are feveral pe-
trifying, and incruftating Wa-
ters in Virginia, &c.

a Lake,
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a Lake, there flows a petrifying Fountain, 7i-
truvius tells us that there is a broad Lake, be-
tween Muazaca and Tuana in Cappadocia, which
changes a-Reed or a ftick of Wood, in one Day,
into Stone. ‘There is a Fountain near Charless
Baths in Bobemia, in which if Wood lie long it
is turned into Stone. Such as thefe are found in
divers other Places.  Other Waters are thought
to change Iron into Copper, which in fa& they
do not, only becaufe thefe Waters carry the Spirit
and Particles of Vitriol and Copper, they eat out,
and by lictle and little diffolve, the Particles of
Copper as they flow along with the Water.

THE Caufe why thele Waters turn Wood into
Stone is, 1. Some do not change the Wood itfelf
into Stone; but the earthy, ftoney, faline Par-
ticles contained in the Water ftick to the Wood,
and only incruftate it with a ftony Cruft. 2. O-
thers do not change the Wood into Stone, but
give it a hardnefs equal to that of Stone. 3. If
any Water have a true petrifying Quality, I fup-
pofe it may be accounted for thus (4). The chief

Difference

(%) ¢ [In the Summer of the ¢ Twigs, and Mofs laid for that
year 1729, I happened to fee ¢ Purpofe on the Edge of it, it
the famous petrifying Spring ¢ is diffufed all over the Stone,
calledDropping Wellat Knaref- ¢ and parily gleets down the
borough in Yorkfbire. It arifes ¢ fides, and partly falls perpen-
fome yards from the Top-of a ¢ dicularly in Drops upon fome
Break of hard marly Earth (I ¢ Pebbles, where there is a
cannot call it a Rock, it being ¢ fmall. Matter of Water below.
feveral Degrees more foft, and ¢ This Welldoth by no means
crumbling than our common ¢ petrify Wood, Mofs, &5 put:
Rygate Stone) made, I fuppole, ¢ into it, butonly incrufts them:
fome time or other by the Ri- ¢ all over witha flony Cruft ;
ver Nild which flows very ¢ Neither hath it this incrufling:

€

€
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near to it. The Current, ¢ quality (at the Spring Head)
which is but fmall, runs to before it comes to the Break,
the Breakwards, where be- ¢ and runsdown, ordrop, from
ing interrupted with Sticks, ¢ the foft marly Stone.

I A e & A oa e
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Difference that can be perceived by the Eye be-
tween Wood and Stone is, that in the Wood there
are as it were long Fibres in which it’s Parts co-
here, tho® not very clofe. But in Stone the Particles,
being as it were Sands or Atoms, are not joined
by any extended Fibres. If therefore it be the
Nature of any Water to diffolve, and, as it were,
grind the long fibrous Particles of Wood, that
they do no more cohere after this Manner, but
are ftill more condenfed, the Difference between
it and Stone will not be fo great as to be dif-
cerned by the Eye; yer it is probable that thefe

¢ I am the larger upon this,
becaufe it feems to point out
the trueReafon of Petrifattion;
for is it not hence reafonable
to fappofe ? that the Water
gleetingdown the fides of the
{oft Stone, corrodes the mina-
teft of it’s Particles, and isim-
pregnated with them ; which
are again feparated from the
Water, by putting fticks of
Wood into it, {by the Power
of Attraéting) as we {ee fome
kinds of Salt feparated from
Water by the like Means, and
other Bodies feparated from
thofe that are compounded
with them, by fuch as are
found by Experience to attraét
their Particles. Now when
thefe Particles are fo minute
and fubtile, as to intrude with
the Water into the Pores of
theWood, in procefsof Time,
when it is throughly foaked,
the Interftices will be quite
filled with ftonyParticles ; and
if any thing ligneous remain,
itis fo well guarded and in-
cruftated by thefe Particles
that itis not perceptible, nor

;& ® & @ 8% & a noam R ARAm A e s A s aA A o oa o

¢ to be a&ted upon by Fire : but
« if (asin the prefent Cafe) the
¢ Particles are not fo minute as
¢ to penetrate the Pores of the
Wood, they only ftick clofe
to the outfide of it, and parget
it over (as it were) by degrees
to a confiderable thicknefs.

¢ What ftrengthens this Opi-
nion very much is; that the
Particles of the Cafeor Cruft,
when ground to powder, are,
toallappearance, like the Par-
ticles of the Stone from
whence theWater drops, only
the later is fomething whiter
and rounder.

¢ Is not therefore fuch fub-
terraneous Earth as this, thro®
which the Water, of {uchlike
Qualities, runs, the Caufeof
Petrifaétion ?

¢ Becaufe we may gather
from hence the Reafons why
Fountains petrify fome forts
of Wood throughout, but not
others; alfo why fome petrie
fy only the Bark, Sap, or
fofteft Part, and others only
iacafe it, &9

F I P a n oo &
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mineral Waters communicate fome Subftance even
to Wood itfelf,

PROPOSITION XIIL

9o explain the Caufe of poifonous or lethiferous IWa-
tersy and to enumerate the Places of the Earth in
which they are found.

THE Lake Afphaltites is one of thefe, having
Arfenic mixed with Bitumen in it (f). The Foun-
taln of Neptune, near Terracina in the Country
of the Volfcians was famous of old, becaufe all that

drunk of it immediately loft their Lives;

and

therefore it was filled up with Stones by the In-

habitants.

At Cbhycros in Thracia there was a Lake

that killed .not only thofe who drunk of it, bur

even thofe that wathed in it.

There is a Foun-

tain in Thzflaly which Cattle are not fuffered to

tafte, nor any kind of Beaft to come near it.
truvius relates, that there
as this near the Sepulchre
As to the Spring

douta.

(/) Near Efperies in Unper
Hangary are two deadly Foun-
tains whofe Waters {end forth
fach an infeltious Steam that it
kills either Bealt or Bird ap-
proaching the fame; for the
preventing of which they are
walled round and kept always
eovered. In Ireland there is
a Lake which commonly fends
up fuch a peftilentious Vapour,
as frequently kills Birds that en-
deavour tc fly over it. * Near
¢ Dantzic there is an inland
¢ Sea made by the Confluence of
¢ three Rivers, whote Warers
¢ are fweet and wholefome,

Vi-
is fuch deadly Water
of Euripides in Matce-
and River Styx in the

and well ftored with delicate
Fith; yet in the three Sum-
mer Months, Faume, Fuly,
and Adyguf?, it becomes every
Year green in the middle
with an hairy Effforefcence ;
which green Subftance being
by fome violent Wind forced
athore, and with the Water
drunk by any Cattle, Dog, or
Poultry, caufeth certain and
¢ fudden Death’. See Mr Kirk-
3y’s Obfervations upon it in
Philof. Tranf. Ne 83. Beyond
the Falls of Rapabanac in Vir-
gmia there -are faid to be poi-
ionous Waters, {'e.

Mountain

P I N N Y

"
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Mountain Nonacris in Arcadia ;- the Antients ‘write:
that it {prings out of the Rocks, and is-fo cold
and venomous that it is called a River of Hell,
alfo that it can be contained in no fort of Veffel
made of Silver, Brafs, or Iron, but only in the
Hoof of a Mule. Some Hiftorians write, that
Aexander the Great was poifoned with this Water,
by Folla the Son of Antipater, not without a Sufpi-
cion of Arilotl?s being concerned in it. Viira-
vins writes, that there was a Water, in the King-
dom of Cottus on the Alps, which whoever: tafted
immediately fell down dead. At this Day there
are feveral poifonous Springs found on or about
the Alps, but the greateft Part of them are ftop-
ped up with Stones; fo that they are not fo much
as taken Notice of,

THE Caufe of fuch Waters is their running or
gleeting thro’ arfenical, mercurial, and antimonial
Earths, whereby they are impregnated with their
Fumes ; for as the Smoke, or Fume, of Arfznic
kills living Crea'ures, fo Waters impregnated with
fuch a Fume do the fame.

PROPOSITION XIIL

90 explain the Caufe and Differences of coloured IVa-
terss ‘and to enumerate the Places of the Earih in
which they are found.

AT the Town of Chinon in Touraine (a Pro-
vince in France) there is a yellowith Spring guthes
out of a Cave, and as it flows is concreted into
a Stone. In the Kingdom of Congo in Africa there
is a River of a red Colour that flows into the
Sea. In the Valley of 8t George near Sultzmat in
Alfatia there is a Fountain of red Water, called
Rotbwaffer.  The Rubicon, (fo called from it’s red-
nefs) now Pifatello, in Italy, flows from the top

VOL. L Ce of
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of the higheft Alps. There are fome Fountains
of black, greenith, and other colourd Waters,.
but thefe are very rare (k).

THE Caufe of the Colour of thefe Waters, is
the Colour of the Earth thro’ which they run, be-
fore they come to the Fountain-Head.

PROPOSITION XIV,

To explain the Origin of [alt Waters; and to enume-
rate the Places in which they are found.

THEY are owing to two Caufes. 1. Some
proceed from the Sea in fubterraneous Paffages, to
the Superficies of the Earth, where they {pring up.
2. Others are generated from the Salt contained
in the Bowels of thie Earth, by pervading the Pla-
ces where it lies, and mixing with it’s Particles and
Spirits, before they come to the Fountain. Salc
Fountains are very common, and known to every
one.  In Germany there are thofe at Hall, in the
County of Tyrol, at Hall in Upper Saxony, at Hall
in Swabia, and at Halien in Bavaria ; likewife thofe
in the Archbithopric of Saltzburg, in the Duchy
of Magdeburg, at Salizburg in Lorrain ; and feveral
others in other Places, which make up almoft one
hundred.  'We need not fay any more to them
here, fince we alfo treated of them in the laft
Chapter ; and every one knows whence they pro-

(&) In the Province of Los in Northumberland, there is
Carcasin Peru, thereisa Foun- Water comes from an old Drift,
tain, out of which ifluesa con- formerly made to drain Coal-
fiderable Current, of a Colour Pits, which has ‘an atramentous
almott as red as Blood. Near Quality, and is turned as black
Yecville in Somerfetfbire, there as Ink, by an Infufion of Galls.
is a Pool which contains a There are feveral of thefeatra-
greenith fort of vitriolic Water. mentous Springs in other Cour-
At Bafi/, there is a Spring of a tries.
blucith Colaur. At Eglinghbam,

4 =5k : ceed,
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ceed, viz. from hidden Quantities of Salt, lying
here and there under Ground; it being itfelf an
Element.

PROPOSITION XV,

To explain the Caufe of boiling Feuntains, and thofe
that break out of the Ground with great Force;, and
to enumerate the Places of the Earth, in which they
are found.

T HE Caufe is partly a fulphureous, and part-
ly a nitrous Spirit, mixed with the Waters under
Ground; if it be fulphureous, the Waters are hot ;
if nicrous, they are cold; but all that boil and
bubble up like hot Fountains are not fo, but fe-
veral of them are cold ; as that near Culma, called
the Aad Water, which we mentioned in Propofi-
tion 1o0. The River Tamaga, in Gallicia, rifes from
a Lake, and at it’s breaking out, makes an odd
kind of bellowing Noife, for fome Months of the

Year ().

(7) There isa boiling Foun-
tain at Peroz/, not far from
Montpellier, that heaves and
rifes in fmall Bubbles; which
manifeftly proceeds from a Va-
pour, breaking out of the Earth;
for upon diggingany wherenear
the Ditch, and pouring other
Water upon the dry Place new-
ly dug, it produces the fame
boiling. The like bubbling of
Water is found round about
Perouly, upon: the Sea-Shore;
and in the Efang itfelf. There
is a famous boiling or flaming
Well near Wiganin Lancafbire,
with which you may boil an
Egg, and upon the approaching

Cc2

The ftrange

hot Fountain in Fapan,
which

of a lighted Candle, it takes
Fire. One like this was difco-
vered in the Year 1711, at
Brojelay, near Wenlock, in the
County of Salp: It was firft
found out by a terrible uncorm-
mon Noife in the Night; the
Noife was fo great, that it a-
wakened feveral People in their
Beds, that lived hard by, who
got up to fee what it was, and
found the Earth to rumble and
fhake in a Place near the Se-
oern, andalittle boiling up of
Water through the Grafs. They
took a Spade, and digging up
fome part of the Earth, imme-
diately the Water flew up a greas
: Heighs,
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which (as we obferved in Propofition 7.) only
flows twice daily, and at each time about an Hour,
When it begins to flow, it is caft out with fuch
Force and Vehemency of Spirits, as to heave up
great Stones laid on it’s: Mouth, and flies three or
four Yards high, with a Noife refembling the Re-
port of a great Gun. In Wefiphalia, there is a
Fountain called Bolderborn, becaufe of the great
Noife it makes in fpringing,

ACIDULZ, and moft hot Baths, break out
alfo with a great Force of Spirits, and boil up as
if they were boiling hot ; in Baths it is caufed by
a fulphureous Spirit, and in Spaws and Acidule,

by the Spirit of Vitriol and Nitre, &c.

Height, anda Candle that was
in their Hand fet it on Fire.
To prevent the Spring being
deltroyed, there is an Iron Ci-
ftern placed about it, with a
Cover upon it to be locked,
and a Hole in the Middle there-
of, that any who come may fee
the Watcr through.  Ifyou put
a lighted Candle, or any thing
of fire to this Hole, the Water
takes Fire, and burns like Spi-
rit of Wine or Brandy. Some
People out of Curiofity, after
they have fet the Water on Fire,
have put a Ketde of Water
over the Ciftern, and in ita
Joint of Meat, and boiled it
much fooner than over any ar-
tificial Fire that can be made.
Yet what is moft ftrange, the
Water ofitfelf is as cold as any
Water can be, even juft when
the Fire is put out. Of the
fame fort is chat near Gremcble

in Daupbiné ; that near Herman-
fadt in Tranfylvania ; that near
Clermay, aVillage in Switzer-
Jand; that in the Canton of
Friburg, and that not far from
Cracow, in Poland. 'There are
many hifing Springs, bubbling
at the top,in Switzerlind, and
in other Places near the Rbine.
There are fome boiling Waters
that are hot to feveral Degrees,
fo as to boil Eggs, and other
things put into them ; as thofe
near the So/fatera, not far from
Naples ; as alfo upon the top of
Mount Zebis, in the Duke of
Modena’s Territories, not far
from this ¥i//a, near Saffalo ; in
the Source of the Emperor’s
Bath at 4ken, in the County of
Fuliers, €5¢. This in part from
Dr Tancred Robinfon's Obferva-
tions upon boiling Fountains, in
Lowthorp's dbridgment, Vol. 1k,
Pag. 329,

PRO.
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PROPOSITION XVIL

To enumerate the Waters that bave other firange Pro-
perties, and to enquire into the Caufes of them.

HITHER ought all fuch to be referred, as
cannot be conveniently reduced to the former Clafs.
There is a Fountain at Cadima (eight Leagues from
Coimbra) in Portugal, which {wallows up whatever
is thrown into it; and there was formerly near to
this, one that vomited up whatever was thrown in-
to it, but it is now ftopped. Eufebius Nierember-
gius relates,” that there is a Lake not far from Gua-
daiana in Andalufia, which fortels a Storm, for
when a Storm is approaching, it breaks out with
horrible Roarings and Howlings, which may be
heard at eighteen or twenty Miles diftance *.  There
is a Well near Calais, in [Picardie,] into which if
you throw a Stone, youw’ll hear a Noife in the Ca-
vity, like a prolonged Thunder-Clap. There are
fome Wells on the Alps, whofe Waters caufe thofe
that drink of them, to have great Swellings about
their Necks. There is 2 Fountain near the Town
of Anteque in the Province of Granada, which is of
fuch a Nature, as to diffolve Rocks.

NEAR Tours, a Town in France, People vi-
{it the dropping Caves, (called les Caves gonstieres)
from whotfe Concavity Drops of Water fall in feve-
ral Figures, as that of Nuts, Almonds, ¢,

THE hot Fountain in Japan, {thorchesand con-
fumes every thing put into it, Iron, Fleth, Cloth,
&,

THERE was formerly a Fountain at Clitor,
a Town in Arcadia, whole Water, being drunk

* There is faid to be one like this near Guadelaxara in New

Cti/}it’é’-
C'e3 by
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by any Perfon, made him have an Averfion to
‘Wine. i

THERE was a Spring in the Ifland of Chios,
‘made thofe that tafted thereof flupid; and at Sufa
in Perfia, there wasa little Well, which made their
Teeth fall out that drank thereof, The Studious
may colleét feveral other ftrange Propertics of
Fountains, in reading of Authors. Their Caufes
proceed from the Situation, or peculiar Propertics
of the Places where they are found ().

PROPOSITION XVIL

-To enumerate thofe Fountains that flow only at certain

Times, or that ebb and flow 5 and to explain their

Caufe.

THIS Propofition belongs to the preceding
Chapter, becaufe it is about marvellous Waters,
and being then omitted, it fhall be explained here.

(m) Fofepbus, the Hiftorian,
tells us of a River, which for fix
Days runs violently fwift, and
vefteth on the feventh always;
wherefore it is called 2be Riwer
of the Sabbath. Tavernier tells
of a Well at Schiras in Perfia,
which is fifteen Years rifing to
the top, and fifteen Years fink-
ing to the bottom. ¢ About
¢ two Leagues from Paderborn,
¢ isa treble Spring called Me-
thorn,which has three Streams
two whereof are not above a
Foot and a half diftant from
one another, and yet of (o dif-
ferent Qualities, that whereas
one of them is limpid, blue-
ith, luke warm, and bubbling;
the other is Ice-cold, turbid,
whitith, and heavier than the

-

N P

¢ former, and alfo killeth all
¢ Poulury that drink of it. As
¢ to the third Stream that lies
¢ lower than the other two, a-
¢ bout twenty Pacesdiltant from
¢ them, is ofa greenith Colour,
¢ very clear, and of a four fweet
¢ Tafte, pleafing encugh.” Pki-
bof. Tranf. No 7. Pag. 133.
At the City of Toleds in Spain,
there is a Fountain, whofe Wa-
ters nearthe bottom, are of an
acid Tafte, but towards the Sur-
face extreamly {weet. Near to
Sanyenga (a Village not far from
Rig de la Grace, in Negroland)
isa Well of ten Fathom deep,
whofe Water is naturally fo ve-
ry fweet, that in Talte it comes
nothing thort of ordinary Sugar,

Gorden.
IN
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IN Wales, not far from Dinevowr Caftle [near
Carmarthen,] there is a Fountain which ebbs and
flows every day with the Sea, and obferves i’s Hours.

THE like Flux and Reflux, is obferved in ano-
ther on the top of a high Hill, in the Province of
Connaught in Ireland, and yet the Water is fweet s
the fame is obferved in the Fountain Lou- Zara,
upon the Chabretian Mountains in Gallicia, twenty
Leagues from the Sea ; alfo in the Village Mar/ace
in Guienne, there is a Fountain that follows the Tides
at Sea, and flows at the fame Time with the Ga-
ronne at Bourdeaux. There are other Fountains
that are faid to increafe and decreafe contrary to
the Tides, fuch as Strabo and Mela report to have
been in the Ifland of Gades (Cadiz) (7).

IN Wales, near the Mouth of the River Severn,
there isa Pool called Linliguna, which fwallows up
the Water of the Flood Tides, as long as they
flow (but is not increafed thereby): but when
they begin to ebb, then it begins to rife, and to
vomit out the Water with great Vehemence all
round it’s Banks.

IN Cantabria (Biftay) there are the Tamarician
Fountains, of which three out of the four, are dri-
ed up twelve times every day, fo that there feems

(n) Ata {mall Village called
Newton, in Glamorganfbire, is
a remarkable Spring nigh the
Sea, which ebbs and flows con-
trary to the Tides. ¢ Lay-Well,
¢ near Torbay, ebbs and flows
¢ very often every Hour, vi-
¢ fibly enough ; fometimes fiz-
¢ teen, fometimestwenty times.
¢ The Diitance between high
¢ and low Water Mark, isa-
¢ bout five or fix Inches. Itis
¢ very pleafant to drink, and
¢ feems to have no Communi-
¢ cation with the Sea’. Philef.

Tranf-No 104. Pag. gog. [There
are two Fountains in Craven in
Yorkthire, wbhich ebb and fliw ;
one at Gigglelfweek, called
Ebbs and Flows, which dees
Jo regularly every Days the o-
ther at Hebden, called Thrus-
kil, which fometimes (even in
a great Drought, when there
bas been no Rain for a Month)
breaks out with a great Fuorce,
of whitifp, muddy, troubled
Water ; though at other times
it runs very clear, and affords
excellent fweet Water,

cA) to
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to be no Water in them:  Pliny relates this, but I
quettion whether fuch are to be found now.

IN the Dakedom of Anjou, ~above Saumur,
there is a Village called Varuas, from whencea Ri-
vulet flows twice daily, and twice ceafcs or ftag-
nates.

IN Savoy, there 1s a large Spring' called the
Wenderful Feuntain, which ebbs twice every Hour
and flows twice, making a great Noife: before it
begins to flow. It runs into the Lake Bourger.

ON the Mountains of Foix (in Languedoc, a
Province of France) near the Village Belleftade, is
the fource of the River Lers, which in Fune, Fu-
ly, and Augus?, ebbs and flows twenty four times
cvery Day.  Bertius relates this from Papyrius.

IN the part of Wefiphalia, called Paderborn,
there is a Fountain that ebbs and flows twice every
Day, tho’ it emizs as much Water as, a little below
the Fountain, turns three Mill-wheels. It breaks
cut with a great Noife, and therefore (as we faid

efore) s callgd Bolderborn [i. e. the boifiraus
Spring].

IN the Town of Fillanova in Portugal, there is
a Fountain, commonly vifited, that lows only from
the beginning of Afay, to the beginning of No-
wvember, and then leaves off'; as Lufebius Nierem-
bergius relates.

IN the County of Valais, in Germany, not far
from the Baths called Leuckerbad, there is a Foun-
tain called St Afary’s Well; it ceafes to fpring
on St Mary's Day in Autumn, and returns in
May.

IN [Carrzclu] not far from Laubach, there is
a Lake that is fo dry in Summer, that it is fowed
and mowed (¢). The Water returns in Autumn,

and

(<) Thls Lake is fo very re- | Defcription here, which we fhall
rz’,uka ble, that it will deferve a | give from Pbilof. Tranfas?. Ne

54
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and brings'Fifh‘ with it. Not far from hence,
there is a Fountain that hath the fame Property.
SO

51, 109, 191. ltiscalled the
ZirchnitzerSea, fromZirchnitz,
a Town upon it’s Banks, ofa
boutthree hundred Houfes. The
Lake is near two German Miles
long, and one broad. Itis fur-
rounded everywhere withmoun-
tains, and no where runs over.
In June, July,and f{ometimes
not till Auga?, the Water runs
away, and finks under Ground,
not unly by Percolation, or fal-
ling through the Pores of the
Earth, but by retiring under
Ground, thro’ many great Holes
at the bottom ; the lictle, ifany,
that remains in the hilly orrocky
Purt, isevaporated; and in Ofo-
Ler or Nowemb. it moft common-
1y returns again (‘though not at
any certain Time) and {oon co-
vers the Tra& of Eurth again.
This Return and Afcent is fo
fpeedy, and it mounts at the
Holes with fuch Violence, that
it {prings out of the Ground, to
the height of a Pike.

The Holesare in the thape of
Bafons or Cauldrons, which are
not of the fame Depth orBreadth,
being from twenty to fixty Cu-
bits more or lefs broad, and from
eightto twenty Cubits deep. In
the Bottom of thefe are feveral
Holes, at which the Water and
Fifhes enter, when the Lake
ebbs away. Thefe are not in
foft or loofe Earth, but com-
monly made in the folid Rnck.

The Lake being thus every
Year wet and dry, fervestheIn-
habitants for many parpofes.
For firft, while itis full of Wa-

ter, it draws to it feveral forts
of wild Geefe and Ducks, and
cther Water-Fowl, which may
be fhot, and are very good
Meat. 2. Asfoon as the Lake
is emptied, they plack up the
Rufhes and Weeds, which make
Litter for Cattle. 3. Twenty
Days afteritis fully dry, they
cuta great Quantity of Hay upon
it. 4. After the Hay isin, they
plow it, and fow Miller, which
generally comes to Maturity.
5. There is great Variety of
Hunting ; there coming out of
the neighbouring Woods and
Mountains, plenty of Hares,
Foxes, Deer, Swine, Bears, &5z.
fo foon as the Water is gone.
6. When it is full, one may
Fith in it. 7. All the Time
when the Water goes away, it
yields great abundance of Fifh,
which they catchin the Pitsand
Places, wherethe Holes are nor
big enough to admit them un-
der Ground. Laftly, when the
Water returns, it brings a fort
of Ducks with it, which are
bred under Ground, and when
they firft come outcan fivimwell
enough, but are ftark Blind, and
have few or noFeathers on them.
They foon fee after they come
into the Light, and ina fmail
time get their Feathers, being
much like Wild-Duks, and are
ofagoodTafte, and eafilycaught.
The Caule, or rather Modus,
of all thele wonderfulPhenome-
na in this Lake, is fuppofed to
be, a Lake (=iz. a fubterraneous
one) under the Bottom cf this,
with
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SO the Pool or Lake of Maron, between the
Sea of Galilee, and the City Belena, is fo dry in
Summer, that it brings forth tall Herbs and Shrubs,
yielding fhelter to Lions, Wolves, and other wild

Beafts.

IN Guienne, near the Church of §t Fean d* An-
geli, there is another that hath almoft no Water in
it in Winter, but abundance in Summer,

THE like is found in Spain, about twelve
Miles from Valladolid, which begins to flow in May,
and gives over in November.

A L L hot Baths flow without ceafing, except
thofe, already mentioned, in the Grifons Country.

with whichit communicates by
the feveral Holes defcribed.
There are alfo one or more
Lakes, under the bordering
Mountain Favornick, but whofe
Surface is higher than that of
the Lake of Zirchnitz. ‘This
upper Lake is poffibly fed by
fome ofthe many Rivers, which
in this Country bury them-
{elves under Ground, When it
rains, efpecially in Thunder-
fhowers, which are the moft
hafty, the Water is precipita-
ted with great Violence down
the fleep Vallies, in which

are the Chanels of thefe Ri-
vulets ; fo that the Water in
this Lake being increafed by
the fudden coming of the
Rains, fafter than it can empty,
{wells prefently, and finding
feveral Holes or Caverns in the
Mountain higher than it’s or-
dinary Surface, it runs over by
them into the fubterraneous
Lake under that of Zirchnitz,
into which the Water comes
up by the feveral Holes or Pits
in the Bottom thercof, as like-
wife by vifible Paflages above
Ground.

SECT.
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SEEICHIRE

Containing one CHAPTER.

CHAP XVIL

Of the Changes on the terraqueous Globe, viz. of
Water into Land, or Land into Water,

PROPOSITION 1

To enquire bow much of the Surface of the terraquesus
Globe, the Earth and Water feverally take up.,

IT is impoffible to know this accurately, be-
caufe we are ignorant of the Situation of the
Earth and Ocean, about the North and South
Pole, and becaufe their Superficies are terminated
by irregular and crooked Lines, not eafily compu-
ted or meafured. But fo far as we can guefs,
from a bare Infpection of the Globe, it feems that
the Superficies of the Earth and Water are nearly
equal ; each taking up half of the Globe’s Surface,

PROPOSITION 1I.

The Surfaces of the Earth and Waters, are not always
equally extended, but fometimes more, and fometimes
lefs 5 and what the one lofes the other gains.

THE Sea frequently breaks in upon the Land
in feveral Places and overflows it, or waftes it by
degrees, and wathes it away; by which means

°F
RS
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i’s Superficies is enlarged according to the bignefs
of the Plane of Earth it overflows; fuch an In-
undation happened of old in Thefaly, €&F¢. But
the greateft that we know of have made no fen-
fible Alteration in the Su face of the Globe, tho®
it is poflible that, fome Time or other, there will
happen fuch as may ; as we fhall thew in Propo-
fitlon xvili. w~

PROPOSITION IIIL

o compute bow much Earth and IWater the terraque-
ous Globe contains.

T O find this accurately there ought to be
known exaétly the Surface of the Water; and it’s
Depth in different Parts of the Sea, and alfo the
Bulk of the fubterrancous Waters.  All which
we are ignorant of, and have no method to find
them ; and thercfore are at a lofs in finding the
true quantity of either Earth or Water.  We may
form an Hypothefis, and take the Superficies of
the Water tor half the Superficies of the whole
Globe, and alfo fuppofe the Sea to be a quarter
or half a Mile deep, (one Place with another)
not reckoning the Water in fubterraneous Ca-
verns.

THESE being granted, the quantity of Wa-
ter is found thus: Take a quarter or half a Mile
from the Semidiameter of the Earth, and find the
Solidity of a Sphere, whofe Semidiameter is equal
to the Remainder. This Solidity being taken from
the Solidity of the whole Globe, half the Remain-
der is the quantity of Water. This laft being a-
gain fubftradted from the Solidity of the Globe,
leaves the quantity of Earth, to which, for'the
Mountains, you muft add a fourth or ffth Part
of the Balk of the Water, or even a half: yet

' all
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all this is but guefs-work, and not to be depend-
ed upon for Truth.

PROPOSITION 1V, :

The Water may leave the Shore, and the Places of
the Earth which it covered before, for feveral Rea-
Jons 5 [o that the dry Land may appear where it
was Waler or Sea before, and anew Plat of Earih
may feem 1o be formed.

T RACTS of Water are feven-fold; 1. The
Ocean. 2. Bays. 3. Seas or Streights. 4. Rivers.
5. Lakes. 6. Ponds. 7. Bogs.

THAT Bogs or Marfhes may be drained,
either by letting off the Water, or drying it up
by continual Fires, or by throwing dry Earth in-
to them, none need doubt; for in feveral Places
and Countries there are fertile Fields, where there
were formerly nothing but Bogs and Marfhes;
as in Weflphalia, Gelderland, Brabant, Holland, Mu/-
covy, &c. So the Peloponnefus in Greece was, in
the Time of the Trojans, barren and marthy
Ground, but was made fertile in Ariftotle’s Time
by draining it.

THE fame may be faid of Pools and Ponds,
which are not very different,

PROPOSITION V.

Rivers leave their Shores (or part of their Chanels)
dry, and form new Parcels of Groand in many
Places.

1. IF their Water bring down a great deal of
Earth, Sand, and Gravel out of the high Places,
and leave it upon the low, in procefs of Time
thefe will become as high as the other, from
: 1 wherice
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whence the Water flows: Or when -they leave
this Filth in a certain Place on one fide of the
Chanel, it hems in and raifes Part of the Chanel
which becomes dry Land.

2. IF a River take another Courfe, made by
Art, or Nature, or fome violent Caufe, as the
Wind, or an Inundation, it leaves it’s former
Chanel dry.

3. I'F the Fountains that feed a River are ob-
firucted, or ceafe to fend out their Waters; be-
caufe of the Earth falling in, or by being ftopped
with Heaps of Sand driven in by the Wind from
the adjacent Places, the Chanel of that River be-
comes dry.

EX AMPLES of Rivers, whofe Chanels are
now dried up either wholly or in Part, are fre-
quently met with among Authors; not of any
great Rivers, but of thofe of the: fmaller fort,
and fome Branches of the great ones; thus that.
Branch of the Rbine, which formerly run by Ley-
den into the German Ocean, fome Ages ago forfook:
i’s Chanel, whichis now dry Land, and ftagnates
between Leyden and Catwic,

‘W E have alfo. feveral Examples of Shores that
have been left dry by Rivers making themfelves
deeper and narrower Chanels than they ufed to
run in; alfo of Rivers that are not navigable
now, which have been {o formerly, their Chanels
being made fhallower, and, in procefs of Time,
may be quite choaked up, as the Schelde, &c.
Therefore the Rulers of Countries take care that
the Sand-Banks, Filth, and Sediment, be conti-
nually removed out of fuch Rivers, fo that they
may be kept open and navigable as much as pof-
fible.

BUT great Rivers are not dried up, or tarn-
ed into dry Land in a. great many Aggs, or even
Myriads of Ages, becaufe a vaft' number of finall

ones
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ones flowing from different Parts make up their
Woaters and feed them ; fo that if one or two of:
them be dried up, or change their Courfe, it will
be a long time before fuch an Accident happen
to themall. One fingle Sand-Bank indeed might
perform Wonders, in choaking up the Paffage of
a River, and make it take a new Chanel, where-
by the former is dried up; but the River itfelf
continues to flow, becaufe it’s Fountains and
Branches are not obftructed. Neverthelefs it is.
certain, that neither the Nile, the Tanais, the Elbe,
nor the Rbine, &c. did or will always flow in the
fame Places, but their Chanels were formerly dry
Land, and in future Ages will be fo again,

PROPOSITION VI
Lakes are dried up and turned into Earth,

1F the Lake be fed by Rivers flowing into it,
the Change is made by turning the Rivers another
Way, or by their ceafing to flow, together with
Evaporation. If it receive it’s Waters from the
Ocean or Sea by fubterrancous Intercourfes, thefe
are to be ftopped or diverted ; and fo the Lake
at firft is changed into a Fen or Bog, and after-
ward into dry Ground. riffetle (fpeaking of
Lakes fed by Rivers) fays, it is certain that the
Force of the Water bringing Mud, or fuch like
Matter, into any Lake, changes it into a Fen
or Bog, and afterwards into dry Ground; for the
Water ftagnating, is in Time dried up. Thus
the Mud and Sand, which the many Rivers bring
down into the Lake of the Mworis, have made it
{o fhallow, that it will not admit fuch large Ships
now, as failed upon it about fixty Years aggi_
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Of fmall Lakes that are turned into dry Land
we have feveral Inftances, efpecially in Holland.

PROPOSITION VII.

Streights are dried up and turned into Ifthmus’s, or
: Parts of Continents,

T H IS is caufed by the continual gathering and-
fubfiding of the Mud and earthy Matter, which
in Time choaks up the Streight, and ftops the
Intercourfe of the Water.

THUS it feems very probable that the Ifth-
mus between Africa and Afia, which parts the
Red-Sea from the Mediterranean, was formerly a
Streight and joined them. The Depth of the Sea
in feveral Streights is alfo found to grow lefs, and
the Water to become fhallower than it ufed to be,
which isa certain Sign that fuch a Streight, fome
‘Time or other, will be left bare, and be turned
into dry Land. So that Bay in the Atlantic Sea
which the Hollanders call the Zuider Sea, and the
Streights of the Zexel, will not now admit of
loaded Ships of the firft or fecond Rate,.as they
ufed to do formerly ; and as the Water evidently
leflens and becomes fhallower every Year, it is
likely the Texel, will one Time or other, become
dry Ground: and that Streight which they call
Ulie will, very likely, have the fame Fate.

PROPOSITION VIIL

Bays may be in time dried up, and turned into firm
Ground.

THIS may happen from a two-fold Caufe: 1.
Ifthe Streights which join the Bay to the Ocean
become an Ifthmus, or be choaked up with Sand

and
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and Mud (that fuch a thing may happen, we
thewed in the laft Propofition) ; by this means
the Bay is cut off from the Ocean, and becomes
a Lake, which is turned into a Fen, or Bog, and
then intodry Ground. 2. If the Chanel of the
Bay be heightened continually by the Sand and
Gravel, brought dowa by the Rivers into it, it
will in Time be higher than the Ocean, and re-
ceive no more Sea-Water.

THUS the Mediterrancan, Baltic, Red-Sea,
Perfian Gulph, &¢. which are now Bays, may
be changed, one Time or other, into dry Land
as we fhall further prove in the next Propofition.

PROPOSITION IX,

The Ocean in fome Places for[akes the Shores, fo that
it becomes dry Land where it was formerly Sea.

T HIS is caufed by thefe Means: 1. If the
force of the Waves dathing againft the Shore, be
broken by Cliffs, Shoals, or Rocks, fcatrered here
and there, under Water, the earthy Matter con-
tained in the Water, as Slime, Mud, ¢, is made
to fubfide, and increafe the Height of the Sand-
Barks, whereby the Violence of the Ocean is more
and more refifted, which makes it yield more Se-
diment ; fo that at length the Sand-Banks, being
raifed to a great Height and Bulk, entirely ex-
clude the Ocean and becomes dry Land. 2. It
contributes much to heightning the Shores if they
be fandy and rocky, for then the Sea dathinga-
gainft them, and withdrawing, carries little or no-
thing away from them, but every Time it ap-
proaches them it brings Dregs and Sediment,
whereby they are increafed in the Manner afore-
faid. 3. If fome neighbouring Shore confift of
light, mouldring, porcus, Earth, which is eafily

VOL, L Dd wathed
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wathed away by the Flux of the Sea, it is mixed
with the Water, and left upon fome other adjacent
Shore that is harder ; befides, when the Sea en-
croaches upon one Shore, it relinquithes another
not far off. 4. Large Rivers bring down vaft
Quantities of Sand and Gravel to their Mouths,
(where they exonerate themfelves into the Sea)
and leave it there, partly becaufe the Chanel is
wider and fhallower, and partly becaufe the Sea
refifts their Motion 3 but this is chiefly obferved
in Countries, whofe Rivers annually overflow their
Banks. 5. If frequent Wiads blow from the Sea
to the Shore-wards, and the Shore itfelf be rocky
or of tough Earth without Sand, it gathers Slime
and Mud, and becomes higher. 6, If the Tide
flow quick, and without great Force, but ebb
flowly, it brings a great deal of Matter to the
Shore, but carries none away. 7. If the Shore de-
fcend cbliquely into the Sea for a great Way, the
Force of the Waves are broke and leflened by
Degrees, and the Sea leaves it’s Filth and Slime
upon it.

T H E R E are feveral Placesof the Earth, which,
it is certain were formerly covered by the Ocean,
‘Where Egypt is now, it was formerly Sea, as ap-
pears both from the Teftimony of the Antients,
and Experience ; for the Nile, flowing from the
remote Regions of Erthispia, when it over-
flows it’s Banks, coversall Egypt for a Time, and
then fetcling by Degrees, it leaves the Dregs, Mud,
Dirt, and earthy Matter, which the fwift Courfe
of the River had brought down ; by thismeans Egypr
Becomes annually higher and higher. But before fuch
a Quantity of Matter was brought down to the
Nile, the Sea covered the Land of Egypt, tho it
be repulfed and hemmed in now by the Earth’s ac-
quired Aliitude.  Ariflotle, among others, afferts
this, and fays: This Place, and the whole Coun-

2y uwy
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try (meaning Egypt) were formed by the pouring
in of the Nie, and feems to gain Firmnefs every
Year. But fince the neighbouring Inhabitants, by
Degrees, began to cultivate the Marthes and Bogs
as they dried up, it is impoffible to guefs at the
Time of this Mutation. However, it feems that
all the Mouths of the Nile have been made by
Hand, and not by the River, except that of Cg-
nopus. It is further evident, that all old Egypt
confilted only of one Town, which they called
Thebes. Homer declares this, who flourifhed (I may
fay) not long after thefe Changes; for he men-
tions that Place as if there were then no fuch City
as Mempbis, at leaft not {o large. Seneca explains
this better thus: Egyps (fays he) arofe wholly at
firft from Mud ; and if we may credic Homer, the
Iftand of Pharos was fo far diftant from the Con-
tinent, as a Ship, with all her Sails fpread, could
fail in a Day, but now itisjoined to the Continent ;
for the Nile lowing muddy and troubled, and car-
rying down much Slime and Dirt, leaves it about
it’s Mouths, whereby the Continent is annually en-
larged, and Egypt is ftretched further and further
every Year, Hence comes the Fatnefs and Ferti-
lity of the Soil, and alfo it’s Evennefs and So-
lidity 5 for the Mud fettles and grows dry and
hard, and the Ground becomes firm by what is
laid upon it. :

T HE Gangesand Indus, bothfamous Rivers in
India, do the fame as the Nile, by their Inunda-
tions; alfo the Rio de la Plata in Brafil. And
it is very probable that China was formed by
this means, or at leaft enlarged; becaufe the
impetuous River, called the Hoambo, flowing out
of Tartary into China, and frequently overflowing
1’s Banks, (tho’ not annually) hath fo much Sand
and Gravel in it, as to make a third Part of it’s

Waters, 8
Dd 2 THESE
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THESE Examples demonftrate the fourth
Caufe, viz. that Rivers make the Sea forfake
the Shore 5 but the Sea itfelf, in feveral Countries,
is the Caufe of it’s own retiring, by bringing to
the Shore, and there leaving Sediment and Matter
erough to encreafe the Altitude of the Coaft; fo
that it fuffers not the Sea to overflow it any longer.
Thus Holland, Zeeland, and Gelderland, were formed 3
for the Sea covered thefe Countries formerly, as is
known both from the antient Monuments mention-
ed in Hiftory, and the Quality of the Soil itflf.
In the Mountains of Gelderiand, not far from Ni-
meguen, there are found Sea-Shells, and at a great
Depth in Holland are dug up Shrubs and ouzy mat-
ter ; add to this, that the Sea itfelf is higher than
thefe Countries, and would overflow and cover
them, but that it is reftrained by Banks and Dams.
On the other hand, there are fome that think Hol-
land and Zeeland arofe from the Mud and Sand
brought down by the Rbine and the Maes 5 nor is this
unlikely. Pruffia alfo and the adjacent Countries
daily become larger by the Sea’s retiring.

PROPOSITION X,
To explain the Origin or Rife of Saud-Banks.

BY Sand-Banks we underftand large Colleftions
or Cliffs of Sand in the Water, ftanding up above
the Chanel of a River, to fuch a Height as to hin-
der the Paffage of Ships. The Dutch Sailors call
them een Droogte, een Banck, een Rifs 5 the Portuguefe,
Abrothes, and Baixes. They differ not from Rocks,
only that Rocks are hard, folid, and coherent in
their parts 5 whereas Sand-Banks confift of grains of
Sand, that ftick more loofely together, Tho’
thefe ‘two are often confounded.

2
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TH ESE Sand-Banks lie either in the Cha-
nels of Riversy as frequently in the Elpe, and the
Wolga 5 or-at the Mouths of Rivers, as is alfo fre-
quent in thetwo Rivers juft mentioned ; or on the
Sea Shores, or in the middle of the Sea. The
mannerof their Generation is the fame as in the
foregoing Propofitions we obferved of the drying
up the Courfe of Rivers, and the Shores of the
Sea. For it generally happens, that the Ocean,
before it leaves any part of the Land for good,
firft produces thefe Sand-Banks near the Shore ; then
recedes by degrees, and leaves the Sand-Banks a
part of the Continent.  And after the fame man-
ner it happens in the Chanels of Rivers, before
they dry up, and are totally forfaken by the Wa-
ters. The moft common Caufe is the increafing
of the Rivers with Rain, or melted Snow, fo that
they ruth down violently, and wath off their Banks,
where they are narrow, Slime and Mud ; whichis
carried down a great way from their Fountains,
till ’tis brought to fome wide Place, where the
Motion is not fo violent;.and here it fubfides
and forms a Bank of Sand, or Mud.

N OR can any greater Evil happen to the moft
rich and flourithing trading Towns, whofe loaded
Ships have been ruined by them ; not to mention
Towns, thatthro> Time are quite forgot, there are
the Cities Stavoren in Friefland 5 Arnemude, or Ar-
mugen, in Zeeland ; and Dordracum in Holland 5 Ant-
werp in Brabant 5 and Stada, in the Bifhopric of
Bremen 5 all which have had this Fate.

N O R is there fcarce any trading Sea-Port free
from.the Danger. . Thefe Sand-Banks in the Elbe,
have loft a great many Ships to the Hamburghers,
which had efcaped many: Dangers on the Ocean 3
and in other Places, efpecially the Zexel, and the
Ulie at Amfterdam. ; vy 5

Dd 3 MANY
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M AN Y of thefe Banks are feen’ on ‘the. Sea-
Shore of Flanders, and Friefland, and at.low Wa-
ter feem to be parts of the Continent, having fo
little Water above them at high Tide, as not to
admir of Ships. The Sand-Banks that are famous
or infamous among Sailors for . Shipwrecks, are
1. Thofe found all in one Place; at the Shore of
Brafil, extending in a Tra&t of feventy Miles,
which they that go to the Indies, - ought carefully
to beware of, when they are failing that way to
avoid being becalmed on the Guinea Shore, tho’
they come as near them as they can, to get the
more Wind ; but ought to take Care they do not
fall in between thofe Banks, and the Shore. 2.
Thofe of 8§t Ann, not far from Guinea in Africa,
in fix Degrees of North Latitude: the Ships once
carried among them, are not brought eafily from
them ; but detained for feveral Days, whenthe Sea-
men think they have got rid of them s for they
do not lie clofe together, but areparted by Gulphs
and deep Places ; {o that when they are int¢n Yards
Water, they on a fudden fhall found but three
Yards. 3. Thofe between Madagafear, and Ara-
bia, and Africa, called the Baixas of Judea : they
are fharp, ragged Rocks of Coral, ofvarious Co-
lours, " 4.. Thofeabout China. 5. Thofe towards
Flanders 5 andfeveralothers that may be feen in Sea
Chatts. : ;

W £ have thown one Way how they are formed,
viz. by the fubfiding of the Matter: which the: Sea
carries with it; we may add a fecond Way , and
that is, by the Sea’scoming in upon liand, thathath
Heaps of Sand on it, wvhich, being covered, are
Sand-Banks under the Surface of the Water. Thus
at the Shores of Gelderland, and Holland, there are
feveral:fuch, which they call Daunen 5 they arein
a long Traét raifed above the Land, on the

Shore 5
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Shore ; and if the Sca break in, then thefe Hills
become Sand-Banks.

THEY are frequently at the Mouths of Rj-
vers where they are broadeft, and where their
Motion is not fo rapid but the Matter can fub-
fide, and the Waves of the Sea beat back the
River-Water, which ftops it’s Force, It is worth
while to diftinguith and confider thefe two ways.

PROPOSITION XI.

To judge whether the Sand-Banks not far from the
Shore will become a part of the Continent.

‘W E fhowed, in the preceding Propofition, that
they are formed two ways; one by the fubfiding
of Matter, and the other by Heaps of Sand that
are overflowed : if they happen in the firft way,
and they be found to increafe ftill, itis likely they
will be joined to the Continent ; butif in the {fecond
way, and they are not increafed, then it is not like-
ly they will be joined, but rather that the Sea will
come further : but this we only guefs.

PROPOSITION XIIL

Iflands are formed in the Sea and Rivers, the fame
way that Sand-Banks are (which may become Iflands)
and alfo another way.

FOR if there be gathered in any part of the
Sea, Sand, Gravel, Slime, or Clay, it willin time
become an Ifland ;5 and if the Sea break in upon
the Land, and furround Hills, they become Iflands 3
and thus *ds likely thofe were formed which are
very high, as St Helena, the e of Aftenfion, &e,
efpecially if they be rocky and ftony.,

Dd 4 AND
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AND to thefe belong thofe which the Sea
cuts off from the Land that juts out into it; thus
antient Writers tell us, that Sicily was cut off from
Italy, by the breaking in of the Sea violently ;
and the Verfes of the Poet on this Subje&t are
well known.

BY the firft way, viz. by fubfiding and ga-
thering of a grear many earthy Particles, were
formed the Iflands of Zeeland, Denmark, and Fa-
zans and alfo the Ifles of AMbolucca: for there
were found, by thofe that dug the Ground there
a little way down, a great quantity of Sand and
Shells.

THE Inhabitants of the Ifland of Ceylon fay
their Ifland was feparated from Iudia, and 1t is ve-
ry likely. Thus the Ifland of Sumatra is thought to
have joined Malacca ; and it is probable, becaufe
of the feveral Banks and Quick-Sands there, It is
certainly believed it was the golden Cbherfonefus,
and was counted to be a Peninfula, for itappears
fo at a diftance, and to be joined to Malacca.

THE Iundians, on the Malabar Shore, tell us,
that the Ifles of Maldives, were of old joined to
India, in one Continent, and are now a great
way from it, and divided into eleven thoufand
Iflands ; and it is- probable they will all in time
be joined in one Ifland, they being not diftant
in fome Places above four or five Yards. The
narrow Seas will become narrower, and fo join
one to another, And indeed all the oriental Iflands,
between the Continent of Afia and Magellan, feem
to arife from the Sea’s breaking in violently on
the Land, and feparating one part from another;
for the Parific Sea moves with a continual force
to the Eaff from America to thefe Ifles, and the
‘Wind blowing conftantly that way increafes the
force; it is not therefore unlikely that, feeing all
thefe Iflands are in the Torrid Zone, Afia did ;)({

0
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old join the Magellam’c, or South Land, the Earth
being broke oft here and there by the Sea, il
at laft it made it’s way to the Indian Ocean, and
formed many Iflands firangely fituated clofe toge-
ther, as Fava, the Celebes, Borneo, Madura, Am-
boyna, &c. ¢

W E may judge the fame of the Iflands in the
Gulf of Mexico, and at the Streight of Magellan.

I T isuncertain whether the Iflands of the #gean
Sea were broke off the Land by the Sea, the
‘Waves from the Euxine and Mediterranean Sea
meeting one another, or by the fubfiding of the
Matter which was brought from the Euxine to the
Propontis 5 tho’ the former is more probable: and
perhaps this was the famous Deluge of Deucalion.
It is certain the Ifle of Eubea, or Negroponte, joined
Greece, as famous Writers relate ; for the Sea be-
tween them is {o narrow as to have a Bridge over
it.

WE have feveral Inftances of Iflands made.by
Sand-Banks. ‘Thus thofe in the Nile, and in the
River of §¢ Lawrence in North America, were Sand-
Banks. ‘The Rivers make Iflands alfo when they
difcharge a Branch in one Place, and receive it
in another, as in the anais, and Wolga, and o-
thers; which no doubt is done by the Induftry
of Men. The Oby does the fame.  The two
Rivers, Rengo and Coauza, produced the Ifle of
Loanda, on the Shore of fouthern Africa, where
they exonerate themfelves into the Sea, be-
caufe they bring down from the high Places a
great quantity of Slime and Gravel with great Vio-
lence, which they depofited ftill in the Mouths of
the Rivers, and fo madethe Ifle of Loanda ; which at
firft was but a Sand-Bank, and now it is a fruit-
ful Ifland, abounding with Inhabitants and fertile
Land. We believe a great many Iflands on the Shore
were formerly Sand-Banks, or Clay-Banks, tho’

fome
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fome were made by parting them from the Con-
tinent, as at Norway: and this is moft probable
of thofe that are hard and rocky.

BUT, in the Indian Sea, fuch may happen
by both ways; for while the Sea wears off, it
doth at the fame time carry away with it much
Earth, which fettles.in another Place; and this is
much caufed by furious Winds, - and frequent
Storms, that come from the breakmg of the Clouds
in the rainy Months; from AMay to September.
The Sea is ftrangely difturbed by thefe, fo that
the Sand and Clay is raifed from the bottom,
and carried to the ndian Shores. Thus the Mouths
of the Harbours at Gos are fo obftrutted by
Heaps of Sand, which come with the force of the
Storms from May to September, that fmall Ships
can fcarcely enter; and thefe Heaps of Sand fo
obftruét the Harbour of Cochin, that they are
like a Bar, or Wall, that neither great nor fmall
Ships can enter,

FOR continual Rains on Mount Gate, and the
frequent Storms from the Clouds which are feen
hanging as it were above the tops of the Moun-
tains, pour out fo much Water with fuch Vio-
lence that the Sea carries a great deal of Sand
to the Shores; where, meeting with Oppofition,
the Sand fubfides, which is carried away again by
the Sea, when the Winter is over, and the Har-
bours cleared.

THERE are {fome Iflands fo near the Land,
that they are furrounded at the time of full Seaj
and if the intervening Chanel become higher,
thefe Iflands become a Part of the Continent.

AN D the overflowing of the Nilz makes the
Towns and Hills look hke Iflands; and the Wa{ga
doth fo fwell in May and Fume as to cover the
Iflands and Sand-Banks in it 5 and feveral of the

Iflands near India become like Sand-Banks in thc
rainy
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rainy Months, ‘when the Nile and Ganges overflow
thefe Countries. X ;

PROPOSITION XIiI,

There is another way that Iflands are formed befides
the two abovementioned, which is delivered by fome
Writers, viz. that the Earth on a fudden is car-
ried from the bottom of the Sea, and fuddenly rifes
to the Surface,

OTHERS think very juftly that this fabulous
way comes from the fabulous Greeks and Poets, who
will have Delos to have come up that way; and
the grave Author Seneca fays, the Ifland Therafia
did, in his Time, come up in the Zgean Sea, and
that the Seamen obferved it: and tho’ indeed there
are but few Examples of this kind, yet we are not
therefore to think it impoffible ; for there may be
in the bottom of the Sea fome porous, {pongy,
hollow, and fulphureous, Earth, (as there are many
forts of light Earth,) which is now grown to a
great Height under the Water; and if it come
to break off by the force of the Sea, and being
of lefs or equal Weight with the Water, it may
come to the Superficies, and an Ifland appear on a
fudden. = Or a Spirit fhut up under the Earth, and
endeavouring to break out, may without the force
of the Water bring it up to.the Surface; for thefe
Spirits included have great Power, as appears in
Earthquakes, by which whole Mountains have been
thrown up and fwallowed down, and the fame way
arc great Towers and Walls blown up by Gun-
Powder placed under Ground.. :

IF therefore the Ifland that thus appears fud-
denly do yet adhere to the Bottom, it muft be
that it was forced up by the Spirits inclofed un-
derneath 3 as fome write, that fometimes Moun-
g tamns
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tains have been blown up that way; but if it
do not adhere to the Bottom, it might be loofened
from the Bottom, partly by the force of the Wa-
ter, and partly by the inclofed Spirits, and come
up by it’s own Lightnefs.

PROPOSITION XIV.

FROM this another doubt arifes; W hether
there are floating Iflands ; as Thales thought the
whole Earth did float on the Water of the Ocean :
but his Opinion is fufficiently refuted from the
Sea’s Chanel being continued every where, and
yet there may be floating Hlands if the Earth
be hollow, light, and fulphureous Seneca tells his
Experience, that he faw in the Lake Cutilia, in
the Fields of the Town Reate, belonging to the
Sabines, an Ifland that floated, and Trees and
Herbs on it, that was carried here and there by
the Wind, yea by a gentde Gale; and that he
pever found it for a Day and Night in the fame
Place; and he fays there was another Ifland that
floated in the Lake of Vadimone; and another in
the Lake of Statione. 'Thus the Antients fay, that
Delos, and all the Iflands of the Cyclades, did of
old float on the Sea.  Nor need it be objeéted,
why don’t they fwimnow ? for the Anfwer is eafy;
the floating cannot hold out long, for they reach-
ing near the Bottom, and being carried from one
place to another, they meet with a Sand-Bank
and fettle there, efpecially if they come between
two Sand-Banks, then they join and become fix-
ed. In Handuras, a Province of America, there
is a Lake in which there are feveral little Hills,
planted with Shrubs and Herbs toffed up and
down with the Wind.

IN the large Loch, called Lomond in Scotl:md,
there is an Ifland that floats, and is drivcn‘tll)ly

e
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the Wind: it feeds Cattle, as Boéthius, the Wri-
ter of the Scots Hiftory, relates.

SO far of the forming of dry Land where Sea
was ; now we fhall confider how there can Water
come where there was dry Land.

PROPOSITION XV,
The Rivers run in new Chanels for feveral Canfes,

. WHEN they come from their Fountains, .
and get a Chanel either made by Art or Nature.

2, I F a River fend out a Branch from it,
which is caufed for the moft part by Men, either
to bring Water to a Town, or to another River :
Examples whereof we fhewed above.

3. I F Rivers gain more and more upon their
Banks ; which happens, 1. When the Chanel grows
higher thro’ the fubfiding of Mud and Sand. 2. If
it wear off the Banks by it’s fwift Courfe. 3. If
it be increafed by another River flowing into it,
or by Rains or Snow.

4. IF they overflow the Land, and become
Lakes by not returning to their former Chanel,
which if they do and leavea good deal behind they
make Bogs,

COROLLARY.
IT is probable Time was, when the Chanels
of the Rbine, Elbe, Nile, and all other Rivers,
were dry Ground, and may again become fo.

PROPOSITION XVL

Lakes, Bogs, and fianding Pools, occupy Places that
they did not before,

. WHEN
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“1. WHEN they are firft formed and enlarged.
as in Chapter xv.

2. IF plenty of Rain fall.

3. IF the Rivers carry much Water into the
Lakes with great force.

4. IF their Chanel become higher,

5. IF the Lakes by the frequent and ftrong
‘Waves wear off the Banks, and cover more Ground.
Thus the Lake of Harlem, within thefe thirty or
forty Years paft, is enlarged about one twentieth
of a Mile round.

COROLLARY.

1T is probable, that the Places where the Lake
Zaire, or Leman, or Parime, or of Harlem, or of
Meotis, and the Bogs in Weftphalia, and all others,
were once dry Ground.

PROPOSITION XVII
There is Ocean where there was none before.

THIS may happen feveral ways; 1. When it
breaks into the Land, making Bays and Streights,
as the Mediterranean, the Bay of Bengal, the A-
rabian Gulph, and Bay of Camboia, &c. Thus
the Streights between Sicily and Italy, between
Ceylon and India, between Greece and Negroponte,
the Streights of Mugellan, Manilba, and at the
Sound ; yea fome will have the Atlantic Ocean
thus made, and to have parted America from
Europe, that they may better deduce the Genera-
tions of Men there from Adam. 1t is certain the
Egyptian Prieft told Solon, the Athenian, that about
fix hundred Years before Chrift (as may be feen
in Plato’s Dialogue called Timeus) that there was

once an Ifland over againtt the Herculean St.rcight?_
: o
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of Gibralter, greater than Africa and Afia, called
Atlantis, and by a great Farthquake and Inun-
dation in a Day and Night, that it was after-
ward funk (viz. a Part of it); by which we may
underftand there was a Tradition among the Egyp-
tians, who were given to Learning, that America
was feparated from the old World, many Ages
before. It is much more probable as to the
North part of America, that New-France, New-
England, and Canada, did of old join Ireland ; the
Antients fay the Streights of Gibralter were dug
by Hercules.

2. WHEN the Sea is driven on the Shore
with ftrong Winds breaking down the Shores and
Banks, made by Art or Nature ; there are feveral
Inftances of Inundations, as in Theffaly of old, and
not long ago in Friefland and Holftein.

3. WHEN it doth, by the fame Caufes, go
over the Land in feveral Places making Iflands
as we faid of thofe in the Eaft Indies, and the Bay
of Bengal and Camboia, which flowed into the
Land.

4. WHEN it wears off the Shores, and fpreads
in upon the Land: thus the Baltic Ocean came
inupon Pomerania, and deftroyed Vineta, a moft
famous Sea-Port. Thus on the Shore of Norway
it broke in, and cut off fome Iflands from the
Continent, and the German Ocean broke in on
Holland, near the Village of the Catti, and over-
fpread a great Tract of Ground; thus the Ruins
of an old Britifh Caftle, that was a Garrifon of
the Romans, is, a great way in the Sea, hid un-
der Water. And on the North part of Ceylon
near India, the Sea took off twenty Miles, and
made the Iftand lefs ; and there are many other Ex-
amples alfo,

COROL-
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COROLLARY.

HEN CE we underftand, that where there is
now Sea there was Land, and again may be, if the
Earth hath lafted, and fhall continue, fome thou-
fand Years; of which fee Ariffotle in his Book
of Meteors, Chap. xil. Lib. i. and Stevin’s Geo-
graphy. If it be afked how the Sea can cover the
Mountains, we anfwer they are not to be covered,
but will be high Rocks therein, or Iflands, for
all Iflands almoft have Mountains in them; as
Ceylon, Sumatra, Java;and fome are nothing but
Mountains ; as St Helen, the Ifle of Aftenfion, the
Hefperides : and feeing thefe Places were once
Land, then thefe Iflands and Mountains in it were
high Places on the Continent,

PROPOSITION XVIIL

Whetber the whole Surface of this Globe may be cither
all Land or Sea 5 or if there may be more Land or
Water one time than another.

I'T is fufficiently fhown in the fecond Propo-
fition, that there may be lefs Earth, and confe-
quently more Sea, one time than another. But to
that Queftion, whether there may be a Deluge that
fhall cover the whole, even the very Iflands ; we an-
fwer the way how fuch a thing may happen, may be
conceived and explained, yetcan {carce ever happen,
the Earth being {o compaétly joined and the Moun-
tains fo high. The way it may happen is the fame asin
in the fecond Propofition. If the Ocean continually
wath away the Shores and lay them in deep Places,
at laft all the high Parts will come down and be
wathed away, and the Sea come in on the whole
Earth ; there may be fome Mountains or their R{(x)lotas

wathe
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wathed away, and chey fall down; and it were
eaficr done if, as fome think, the Sea were higher
than the Land, but this we have before refuted.
And to that, whether the Sea can ever go all into
Caverns of the Earth, and there be nothiag but
dry Land, we anfwer the fame way; tho’ it may
fcarce ever be: there isonly one way by fuppoling
the Caverns fo large as to contain the Sea, and
none have yet demonftrated the contrary; and
tho’ they are not, they may be made fo by the
force of the Water or fubterraneous Spirits.

PROPOSITION XIX,

Why there are few Iflands in the middle of the Ocean,
and no Clufters of them, except at large Llands,
or near the Continent.

W E need not doubt of the Truth of this, be-
ing confirmed by Experience. There is fcarce one
little Ifland in the middle of the Pacific Ocean,
and there are but few found in the vaff Ocean
between Africa and Brafil, except St Helen and
the Ifle of Afcenfion ; but on the Shores of the O-
cean, or great Continent, are all the Iflands, ex-
cept the few I mentioned, efpecially the Clufters
of Iflands; thofe of the Zgean Seca are near Ex-
rope and ‘Afia, the Hefperides near Africa, the
Maldives neat India, and all the Indian Iflands lic
between Afia and the South” Land, only the A-
zores, or Flandrian Hles, feem to be in the middie
of the Ocean, between America and the Old World
tho’ they are nearer the later.

T HE Caufe of this Phnomenon no doubt is,
that they were cut off the main Land by the-
Sea’s breaking in upon it, which could not cover
all Places it came to, becaufe of their Height. It
is likely they are alfo fome of them made thus:

VOL. L Ee the
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the Sea wathing off fome Lands cannot carry their
fmall Parts far off, but lets them fall down by
degrees near the Shore, which being done for a
long Time, Iflands are at laft formed. 1. But in the
middle Ocean there are few Iflands, for the Par-
ticles wathed off the Shore do not go fo far. 2.
Becaufe there is a greater Motion and Force of
the Water, which rather increafes the Depth of
the Chanel than caufes any Iflands. 3. Becaufe there
being no Continent there, no Clufter of Iflands
can be formed, according to the firft way that we
thewed they were made; yet of old when the
middle of the Ocean was not where it is now,
there might be a Clufter of Iflands, which might
be gradually wathed away.
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SR AR g i
SECT. VL

Containing the Explanation of the Atmofphere
and Winds, in three Chapters.

CHAP XIX.
Of the ATMOSPHERE and AIR.

PROPOSITION 1.

There are continually Vapours and Fumes exbaled from
the dry as well as moift Parts, into the Space which
Surrounds the Earth.

H E Caufe is twofold ; 1. The celeftial Heat

of the Stars, efpecially the Sun and Moon.
2. The terreftrial Heat, or fubterraneous Fire,
mixed with the Earth, for we find all Bodies al-
moft fend outr Exhalations when brought near
the Fire, tho’ very gentle; and feeing celeftial
and terreftrial Heat is nothing but Fire, there-
fore Vapours and Fumes muft be raifed thereby.
And as the Nature of Heat, fo Experience con-
firms the Truth of it3 for Travellers in the Night
may fee, efpecially when the Moon fhines, and
near Waters, the Vapours that are raifed wan-
dering about the Air, and that they are raifed
in the Day-time by the Sun is commonly known 3
as alfo when little Clouds afcend, which is a fure
fign of Rain, .

Be . PRO-
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PROPOSITION 11,

The Atmofphere is all that Space about the Earth,
in which the Vapours are s and il is uncertain if
any thing elfe be contained in it but Exbalations.

IT is alfo taken for the Exhalations themfelves
that are about the Earth. It is no fmall Contro-
verfy among the modern Philofophers, what that
is which is about the Earth. Several famous Ma-
thematicians are of Opinion there is nothing there
but Exhalations; and fo the Atmofphere and Air
is counted the fame: and above the Atmofphere is
the =thereal Subftance next it. Others think that
there is a kind of Body befides thefe Exhalations,
which is called Air, tho’ they allow that Exhalati-
ons may turn to Air, and Air tothick Vapour and
Clouds; and after this Air, all the Way to the
Orbit of the Moon, they place another fubtile
Body, different from ther, which they call Fire,
indeed ; but they confefs, improperly, as no way
agreeing with our Fires ; for itishot, (tho’ not burn-
ing) dry, and very fubtile, not caufing the Refra-
¢tions of the Rays of the Sun and Stars, which they
own to be in their Air. Thefe things confidered,
the two Opinions of the Philofophers differ rather
in Words than in the Thing itlelf; for as to the
Air, that is {o grofs as to caufe Refraction, and may
be generated from Exhalations, that may be only
a more refined Exhalation, tho’ not from the Earth.
Astothe fublunary Fire, feeing they own it is im-
properly called fo, and is fo fubtile as to caufe
no Refraétion, it feems to differ but little from
the =thereal Matter ; we may then fay the At-
mofphere, or Air, is a Body about the Earth, in-
to which the Rays falling, are refratted (laying
afide the Queftion whence it comes) ;5 which Defi-

2 nition
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nition agrees with the foregoing one, nor is it
very likely a Body fo fubtile could be exhaled
from the Earth, as to make no refration or hin-
derance to the Rays of the Sun, that come thro®
the Ether 3 and if there be fuch, we know how
high they are or if they be out of the Atmof-
phere ; which yet, if any would ftrongly main-
tain, believing the Particles of Fire that come
from the Sun, on the Earth, do again travel back to
it, they will not deny but the foregoing Definition
is proper. Therefore the Atmofphere and Air is
nothing but a great many fmall Bodies interwoven
together and adhering to the Earth ; as the Down
on a Quince or Peach.

PROPOSITION IIL

There are [fometimes more, fometimes fewer Exbala-
tions fent up 5 efpecially in different Places.

T HE Caufe is, 1. The different Elevation or
Depreffion of the Sun above or below the Hori-
zon. 2. The different Age of the Moon, and
i’s Elevation above the Horizon. 3. The rifing
and fetting of the other Stars, and their Situation
above the Horizon. 4. The Difference in the
Parts of the Earth ; for Water and moift Places
fend out more Vapours than dry and earthy.

PROPOSITION 1V,

The Exbalations that compofe the Aimofphere are of
different Kinds, efpecially in different Countries, viz.
watery, [aline, [ulpbureous, earthy, and [pirituous.

T H E Caufe is, becaufe there are fuch different
Bodies in the Earth, and fome are moft eafily,-

and others with difficulty drawn up ; fome may
Eeg doubt
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doubt of the earthy Particles, becaufe of their
‘Weight ; but yet this may be, 1. Becaufe of the
exceeding fmallnefs of the minute Particles of Duft,
that have more Superficies in proportion to the
quantity of Matter in them, and thercfore are
lighter. 2. Becaufe of the mixture of fulphureous
Particles, which carry them violently along with
them.

AN D that there are fulphurcous Parts in the
Air, appears from the fiery Meteors that are feen,
as Lightning, Thunder, 7ack with his Lanthorn,
and the fulphurecous Smell that is after Thunder
and Lightning.

THERE can be no doubt of the watery
Exhalations that are fpirituous and faline, they
being very fmall and eafily drawn up; and the
little Animals that are bred in the Air, in great
Quantities do teflify the fame.

T HE Ariftotelians divide Exhalations into two
forts, Vapours, and Smoke. The Vapours are
from the Water, and do eafily turn to Water
again, and the Smoke from dry things; thus Sal
Ammoniac turns all to Fume above the Fire; and
hence it is that different Countries have different
Air, and that it rains in one Place, and not in
another,

PROPOSITION V.,

The leaft and infenfible Particles of Air beat back or
reflect all the Rays, as a Looking-Glafs doth 5 but
Jome of thofe that are perceivable and compounded
tranfmit more Rays and refled fewer s  others
again, tranfmit fewer Rays and reflefl more.

THERET ORE the Parts of the Air are di-
vided into opake and pellucid ; the former tran-

mit fewer Rays, the latter more.
2 BECAUSE
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BECAUSE the leaft Particles, like Atoms
both from the Earth and Water, are litile folid
Bodies without Pores, and therefore do reflect
and difallow a Paffage to the Rays; for it is
very probable, that Tranfparency, or the paffing
of the Rays, requires Pores duly difpofed, and
void of Matter.

BUT the Parts of the Atmofphere, or Air,
that are compounded of the leaft Particles, if they
have feveral Pores, duly difpofed, will be tranf-
parent and tran{mit many Rays ; but if the Particles
be joined very confufediy, and be without many
Pores, they will not admit many Rays to pafs
through.

HEN CE it is, that the Sun difperfinga thick
dark and cloudy Air, makes it more porous and
tran{parent.

THAT the leaft Particles refle¢t the Rays,
appears from this ; if the Sun’s Rays be admitted 1n-
to a dark Room, in a clear Day, thro’ a rar-
row Hole, you will clearly fee the Rays reflected
in great Number (from the Particles flying in the
Air) to your Eye, as it were from a Looking-
Glafs; and as thefe Particles are ftill vifible, we
may conclude, in fome Degree, the fame of thofe
that efcape the Sight, and are leaft of all.

SOME would have the moift Exhalations to
be tranfparent, and not the dry Fumes ; but they
are confuted by Experience and Reafon; 1. By
Reafon ; becaufe the Fumes and dry Exhalations
may become as fmall and porous as thofe that are
moift ; for they think that Tranfparency does not
confift in Porofity, butthatit is a peculiar Quality
of the Medium : and 2. By Experience ; becaunie
a clear Air hath more dry than moift Particles init.
This is underftood from the new kind of Wind-
Guns which are difcharged not by Powder and
Fire, but by help of the Air, which is com-

Ee s prefled
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prefied and condenfed, that it fcarce takes up the
fixtieth Part of the Room it had before, and yet
there is no moiftnefs in the Gun; which muit have
been if the Particles of the clear Air had been
from Water,

PROPOSITION VI.

Exbalations do not of themfelves and of their own
Nature aftend, but are forced up: or thus, the
Air is not light, but beavy, confidered abfolutely.

A LL Things are faid to be heavy which would
tend to the Center of the Earth if they were not
hindered, and that the Air doth; for the Earth
being dug, the Air goes down to the Room made
there, and it’s tending upwards is; 1. Becaufe
Heats rarifies and makes it take up a greater
Room. 2. Bzcaufe it is forced by other Vapours,

T HU Sin cold Countries, as Nova Zembla, and
with us, no Cloud afcends in the Night, but the
Heat of the Sun coming on rarifies it, and makes
one Part to prefs and force another: but if
the leaft Particles of Air were not folded toge-
ther, but at Liberty, they would move up and
be light (). PRO-

(#) That Air is a ponderous
Body, appears from a variety of
Experiments, particulirly one,
from which it’s Weight ufes
likewife to be eftimated.

Take a Glafs Tube, clofed at
one end, which fill with Quick-
filver, then invert it with the o-
pen end, intoa Veflel, alfo filled
with Mercary, and the Mercury
in the Tute wil. fo thwith {ub-
fide, and after a few recipro-
cations, ftand at thirty Inches
above the Surface of the Mer-
cury, contained in the Veffel.
‘The Reafon why the Quickfil-
ver is fulpended at fuch a

Height is, becaufe it is impof-
fikle for it to defcend, unlefs at
the fame Time the Mercury in
the Veffel afcend; which, be-
ing on every Side prefled with
the Weight of the ambient Air,
cannot quit it’s Place, unlels the
Weight of Air exceeded the
Weight of Mercury in the
Tube. And that this is the Cafe
will appear from hence; put
all the above-mentioned Appa-
rates into a large Receiver, out
of which, by the Air-Pump,
cxtraét the Air; then, asthe
Air is extraCled, you may per-
ceive the Mercury, contained

in
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PROPOSITION VII

The upper Parts of the Atmofphere are more fubtile
than thofe below 5 yet it may be, that thofe in the
middle Region may be thicker and groffer than thofe

near the Earth,

FOR the lighter Parts go upwards and the
more fubtile Parts are the lighter. which thows the

in the Tube, gradually to fubfide ;
but if again you fhall by degrees
let in the Air, the Mercury in
the Tube will afcend, in pro-
portion to the quantity of Air
intromitted, ’till at laft it reach
it’s priftine Height of thirty
Inches. This Apparatus, of the
Tube and Veflel, together with
the contained Mercury, is, from
it's Ule in meafuring the Air,
called a Barometer : and from
i's Author, Torriceliius, any
Experiment perform’d by means
thereof, is called Torricellian.
*Tis manifeft, that the Weight
of the Mercury contained in the
Tuube, and the Weight of a Co-
Jumn of Air, whofe Altitude is
that of the whole Atmofphere,
and whofe Bafisis equaltothe O-
rifice of the Tube, if weighed fe-
parately, the one will be equal
to the other; fo that when the
Weight of the Airis diminifhed,
the Barometer is deprefled, and
vice verfa.  Hence by taking a
View of the Barometer, you
may, at any time, know the
prefent Gravity of the Air;
which isa Problem of vaft Mo-
ment both in Univerfal Phyfics,
and in Metcorology in parti-

Truth

cular, and which deferves to
be ranked among the nobleft
Inventions of the modern Phi-
lofophers.

By the Experiments perform-
ed fome time ago before the
Royal Society, for comparing
the Weight of Air with Wa-
ter, and {o with other Bodies;
by the firft Experiment the pro-
portion was found to be as I
to 840; by the next, as1to
852; and by the third as 1 to
860. And lately the Ingeni-
ous Mr Hauksbee, by a very
fimple and accurately perform-
ed Experiment, found the Ra-
tio of Air and Water to be as
1 to 885. All which Experi-
ments being made in the Sum-
mer time, at which Seafon the
Air is by the Heat expanded,
and confequently lighter; and
the Barometer ftanding at about
293 Inches higher; this might
perhaps be fafely determined up-
on, that the Barometer afcend-
ingto 30 Inches, and the Con-
fticution of the Air at a Me-
dium, as to Cold and Heat,
the Ratio of Air to Water would
be as 1 to 800; and therefore
fecing, the Weight of Water

compared
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Truth of the firft Part of the Propofition: and
the Caufe of the fecond Part is, that thofe in
the middle Region eafily go together and become
grofler, the hot Particles carried up with them ha-
ving left them, and the Rays refleCted from the
Earth having but fmall force in the middle Region,

that is fo diftant from the Earth.
WHEN CE it is, that after Rain the middle
Region is more clear ; the grofler Part being fal-

len down (g).

compared with Mercury, is as
1 to 13%, the Gravity of the
Air compared to the Gravity
of Mercury would be as 1 to
308c0.

Furin's Appendix.

(7) If with the Hands we
fqueeze a blown Bladder, we
feel the included Air make a
firong Refiftance, and by the
Spring thereof, jumping back
and difengaging itfelf, the Im-
preflions, or Cavitics, made by
the Hands on the Surface of the
Bladder, are immcdiately, on
ceafing to prefs, expanded and
fmoothed ; and this is called the
Elaftic Force of the Air. This
Force, every Particle of Air con-
tinually exercifes, and affefting
a larger Space, contends againft
an equal Force of ambient Par-
ticles; whofe Refiftance being
either fortuitoufly taken away or
impaired, the Particle inftant-
ly expands itfelf into the whole
Extent, be it ever fo large.
Hence if flender glafs Vials, or
Bladders full of Air, and care-
fully flopp’d, be put into an
Air-Pump, they are burlt by
the Force of the included Air.

PRO.

Thus if 2 Bladder, only a little
blown and flagging, be carried
to the Top of a Mountain, or
lofty Edifice, it immediately
fwells to fuch a Degree. that
if the Mountain be of fufficient
Height, it feems to be wholly
ftuffed with Air. For the Al-
titude of the Atmofphere not
being the fame upon the Top
of a Mountain, as upon the
plain Surface of the Earth, the
preflure of the ambient Air is
not therefore fo firong upon
the Bladder placed there, and
therefore the Air, included in
it, fprings into a larger Space.
That the Air likewife upon the
Top of a Mountain, is lighter
than in Places of lower Situa-
tion, is evident from the Baro-
meter, which being taken to
the Top of a Mountain, the
Mercury fubfides; fo that by
means of it the Altitude, of
Mountains might be very ex-
altly calculated, were it once
known in what proportion the
Mercury falls; according to the
different Height of the Place.
Vaftly great, yea almoft in-
credible is this elaftic Force,
by which, according to the fa-
mous
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PROPOSITION VIII,

The Aimofpbere, or Air, growing bot, takesup more
Room than before, and the more the Heat leaves
it, it contraéis the more, and takes up lefs Room.

THIS is abundantly confirmed by that In-
ftrument called a Thermometer, by which is mea-

mous Mr Boy/e®, the Air,
without the Affiftance of Heat,
was dilated into a Space not
only 60 or 150, but 8ooo, yea
10000, and at laft 13769 times
larger than that it poflefled in
it's natural State near the Sur-
face of the Earth. And feeing
the Air can be artificially com-
prefled + to the fixtieth part of
it’s natural Space; it appears
that the Place into which the
Air may be artificially conden{-
ed, to the Place, into which
it would dilate itfelf, if freed
from all Preflure, is at leaft, as
1 to fixty times13769; or more
than 826000.

By a great many Experiments
performed in England, France,
and Italy, relating to the Con-
tra&tion and Expanfion of Air,
jtis found that the Spaces into
which, by different’ Weights,
it is condenfed, are among
themfelves in a reciprocal Pro-
portion to their Gravities ; or,
the greater the Preflure is onthe
Air, the lefs Space it poffefles.

From which Theorem, toge-
ther with the Proportion above

* Wallis's Hydroff. Prop. 13.
+ Pbilof. Tranfald, No181.

fured

determined betwixt the Weight
of Air and Mercury, itis eafly
to fee the Grounds of the Con-
troverfies contained here and
therein the Writings of the mo-
dern Philofophers, concerning
the lefler denfity of the Air in
the upper Regions, as alfo
the Altitude of the whole At~
mofphere.

Firft then, if we allow the
the Air to have no Elafticity,
but that thro’> the whole Space
*twixt the Earthand che utmoft
bounds and extent of the At-
mofphere it is every where of
the fame Denfity ; juft as Wa-
ter, which, how{oever deep, is
every where from top to bot-
tom cqually denfe; now fince
from what has been alrea-
dy faid, it appears, that the
Weight of 2 Column of Air,
reaching to the top of the
Atmofphere, is equal to the
Weight of Mercury contained
in a Barometer; and feeing al-
fo the Proportion of Weight be-
twixt equal quantities of Mer-
cury and Air is found; it
were eafy to give a Defini-
tion of the Altitude of that
Column of Air, or of the whole
Atmofphcre. For feeing a Co-

lumn
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fured the Heat or Cold in the Air, for the colder
the Air in the Glafs, it takes up lefs Room, and

lumn of Air one Inch high, is
to the like Column of Mercu-
Ty, as 1 to 10800, it appears
that thefe 10800 Columns, or
a Column of Air goo Foot
high, isequal in Weight to 1
Inch of the Mercury, and con-
fequently that all the 30 Inches
of Mercury, contained in the
Barometer, require a Column of
Air 27000 Foot high. So that,
according to this Hypothefis,
the Altitude of the Atmolphere
would be only 27000 Foot, or
a little more than § Miles.

But when, in the high Re-
gions, the Air, by it’s elattic
Force, refiles and expands it-
{elf, according as the Weight
of the incumbent Atmofphere
is diminifhed, it muft of necef-
fity be far more rarified and
fubtile than the Air near the
Surface of the Earth: and con-
fequently a much greater Alti-
tude muft be affigned to the
Atmofphere, than what was
found by the juft now meation-
ed Computation.

For fecing, according to the
"Theorem above laid down, the
Spaces in which the Air is
included, are reciprocally pro-
portional to the compreifing
Gravitics ; but the denfity of e-
very Body isin a reciprocal Ra-
tio to the Spaces, which that
Body poffefles; the Denfity
thercfore of the Air in any
Part of the Atmofphere will be
proportional to the Weight of
the whole incumbent Air. And
further, if we fuppofc the Al-

the

titude of the whole Atmo-
{phere divided into innume-
rable equal Parts, fecing the
Denfity of Air included in a-
ny one of thefe Parts is in
proportion to it’s quantity, and
the Weight of the Atmofphere
is alfo as the quantity of the
whole incumbent Air; it ap-
pears, that the quantity of the
whole incumbent Airis every
where, as the quantity of Air
included in the lower Part,
which conftitutes a Difference
between every two neareft
quantities of the whole incum-
bent Air. Itisa Theorem in
Geometry; that fuch Magai-
tudes whole Differences are
proportional to the Magnitudes
themfelves, thefe Magnitudes
arein a continued geometrical
Proportion. Whence if; ac-
cording to the Hypothefis, the
Altitude of the Air, by adding
the equal Parts, into which it is
divided, increafe in a continued
arithmetical Proportion, it’s
Denfity will be diminifhed, or,
which is the fame, the Rare-
faction of the Air will be in-
creafed in a continued geome-
trical Proportion. Such as
know the way of following
fuch a Series, by taking a View
of one or more of the Rarefa&i-
ons of the Air at different Alti-
tudes, may, without any Trou-
ble, determine it’s Rarefadtion
in any Altitude, or the Alti-
tude anfwering toany Rarefati-
on, and fo alfo the Altitude of
the whele Atmofphere, if it mgy

<
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the more Room, the more Heat it acquires ; as

we fhall thow in the following Propofition.

be known, or made the ex-
tream Degree of Rarefa&tion,
beyond which the Air cannot
pafs. Such as incline to know
more on this Subjet, may
confult the famous Dr Gre-
gory's Aftronomy, Lib. v. Prop.
3. as alfo the excellent Dr
Hualley's Differtation in Philo-
Sophical Tranmfations No 181.
who have demonftrated the
fame in a different, and fome-
what more difficult way of
reafoning, which I have here
borrowed from the Demon-
ftrations of a very learned
Friend.

But withal we muft not
conceal, that thefe things have
been rendered uncertain by the
Obfervations of the famous
Caffini * and his Affiftants;
who, in order to extend the
Meridian Line of the Paris
Obfervatory, after having with
great exatnefs meafured the
Altitudes of feveral Mountains,
and marked the Height of the
Barometer on the Top of each
of them, they found that the
Rarefactions difcovered by that
Method, no ways agreed with
thofe we have lately laid down,
but that they were far greater
than what ought to come out
from the abovementioned Pro-
portion : whence becoming fuf-
picious, that the Experiments
they had formerly made for
finding out the Rarefalion of

* Hit de I’ dead. Rog. 1703,
gnd 1703,

The
natural

the Air under different pref-
fures, had not been managed
with fufficient Accuracy, they
determined again to put the
Matter upon T'ryal, which Sub-
ject being diligently treated of
in the Royal Academy, and
when there were made great
Dilatations of Air, compared
to which, the Rarefattions found
on the Tops of Mountains,
were woundrons fmall ; yet they
found that all thefe exadtly
followed the reciprocal Ratio
of their incumbent Gravities,
So that it feems to be put
beyond all doubt, that fuchis
the Nature of the Air, which
comes nearcft to the Earth’s
Surface, that the lefs preflure
it has upon it, the greater
Space it dilates itfelf into: and
feeing the upper Air, or fuch as
environs the Topsof Mountains,
does not obferve this Propor-
tion, it follows, that it is ofa
different Nature from the Air
that is next us, which notwith-
ftanding needs be no caufe of
wonder to us, if, according
to the moft approved Senti-
ments of Philofophers, we al-
low that there is in our At-
mofphere, befides Vapours and
terreftrial Exhalations, a certain
Body of kin to itfelf, and en-
dowed with fuch Affeftions,
as we have above afligned to
the Air; and further, that thefe
Vapours and Exhalations, are
no ways capable of fo great
Rarefaltion, asisthe Air; and
that thefe are mixed in far

greater
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natural Caufe of the Propofition is this ; that the
hot Particles of the Sun’s Rays, or any Fire, are

greater plenty with the Air
neareft us, than in the upper
Air. Thefe things being laid
down, it is manifelt that the
Air of the higher Countries be-
ing lefs ftored with Vapours,
has, in proportion toit's Denfi-
ty, more Elatticity in it thanthat
which comes next to the Earth,
whence the reciprocal Ratio of
Gravity, which is in the Air
next the Earth, does not hold
here; and further, that Va-
pours and Exhalations have not
{uch Elaticity as Air, but that
this is much more rarefied and
extenuated, But the excellent
Mr Fontenelle, Secretary of
the Society, explains thefe
Phznomena in a quite diffe-
rent Manner, in his Hiftory
of the Academy, Anno 1708.

He propofes fome Experi-
ments performed by the famous
Mr D¢ Ja Hire, and others,
from which he infers, that the
elaftic Force of the Air is in-
creafed when it is mixed with
Moifture, or when compound-
ed of Air and aqueous Vapours,
the Rarefaftion will be greater,
than from pure Air; and that
therefore on the Tops of Moun-
tains the Air is found more
rarefied, becaufe many Vapours
are carried thither for produ-
cingof Rain, The Experiments
are thefe :

They took a flender glafs Si-
phon, one of whofe Legs end-
ed in a large hollow Sphere, be-
ing -open at the other. This

the

Siphon was full of common Air,
and expofed tothe external Air
coming into the Siphon. The
Globeand Siphon was plunged
into hot Water, found by pre-
vious Experiments to be of the
fame degree of Heat as boiling
Water, and confequently cau-
fing the fame degree of Rare-
faction ; tho’ the Fire under-
neath were greater or lefs.

When the Air included in
the Globe was rarefied with
this degree of Heat, it would
be gradually thruft ont at the
other end of the Siphon; 'till
at length the Globe being heat-
ed to the utmoft, there was
left a very fmall quantity of Air,
highly rarefied, that poffeffed
the whole Cavity. Then the
Water being removed from the
Fire, the Air, as it gradually
cooled, which before poffefled
the whole Globe, being gra-
dually contratted by the Cold,
gave way to the Water that
entered at the Orifice of the
external Leg, and at length,
when the Water became entire-
ly cold, it was contralted into
a very fmall Space, whilft the
reft of the Globe remained
filled with Water. Now by
comparing the Space, poffefled
by the Air, cooled and redu-
ced to it's natural State, and
the whole Cavity of the Globe
which it had at the utmoft
Heat, it appears how much the
Air was rarefied with that de-
gree of Heat.

This
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the moft fubtile in the World, and inconftant
Motion, and while thefe are mixed with the At-

This Experiment was firt
made in clear Weather, again
in a moift and rainy Seafon ; and
at-a-third time, a little Water
was left adhering to the inner
Surface of the Globe. And it
was obferved that the Air con-
denfed at the end of the Ex-
periment, in the firft Cafe pof-
fefled § of the Globe, in the
fecond pofleffed but 3, and in
the third 3% 3. Whence Mr
Fontenelle concludes, that the
Air was more dilated in the
fecond Cafe, but particularly in
the third, than inthe firft Cafe;
and therefore as the Air is the
more dilated the more moift
Vapour is mixed with it ; hence
he concludes it probable, that
for the f2me Reafon, thereisa
greater Rarefalionon the Tops
of Mountains, becaufe the Air
that furrounds them is mixed
with a greater quantity of Va-
pour. But there are two Con-
fiderations that render the. Ar-
gument inconclufive. For firft
in the two later Experiments,
as aqueous Vapours were plen-
tifully mixed with the Air, it
might happen that' when the
Air was condenfed, and the
Water entered thro® the Siphon
into the Globe, thefe Vapours
might again return to Wa-
ter, and mixing with the other
Water partly by the Force of
Condenfation, and partly by
the mutnal Attra&tion there is
betwixt the Particles of Liquors,
leave but little true Air inclu-
ded in the very fmall Space.

mof{phere,

Whence it mightfeem, thatthe
quantity of Air which rarefied
with the fame degree of Heat
poflefled the whole Cavity, was
lefsin the two later, than in
the former Cafe; and therefore
more dilated, fo as to poflefs
the whole Space.

Again, allowing that the
Air was more rarefied in the
later Cales, yet as this was ef-
fedled by the means of Heat,
I do not fee how it follows
that becaufe the Vapours mixed
with the Air, and agitated by
Heat, are more rarefied than
Air without Vapours, therefore
thefe Vapours without Hea,
fhould have a greater Elafticity
than pure Air.

We fhall here add a Table
of M. Caffini, junior, made
from the foregoing Obfervati-
ons, and exhibiting the Height
of the Air from the Surface of
the Sea, correfponding to the
Sinkings of the Barometer; as
allo the Spaces increaling in
arithmetical Proportion, where-
in the Height of the Air in-
creafes almoft half a French
League, whillt the Barometer
finks in twelfths of an Inch,
ata time when, being placed
on the Surface of the Sea, it
ftands at about 28 Freach Inches
or 2933 of Englifb. 1 ufethe
French Meafures, being unwil-
ling, by reducing them to the
Englify Feet, to difturb the
beautiful Series of Propor-
tions by fmall fractional Parts ;
tho’ thefe may, by the help of

the
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mofphere, they feparate them, with great Foree,
and fo make more Pores, and thefe fiery Particles
going away, the Particles of Air left by themfelves,

do
the leffer Table fubjoined be eafily reduced to Englifp Mea-
fure.
Divifions _anfwering \ Height of the Air.
Barometer falling.\ to each twelfth| abwe  the Sea’
of an Inch. Surface.
Tewelfths of 3
Inch. an Inch.” | Fatboms. Feet. | Fathoms. Fect
o o 10 o o o
I 10 1 1o 1
2 10 2 20 3
3 e 3 31 o
4 10 4 4t 4
5 Ue 5 52 3
6 11 o 63 3
7 Jg Y 74 4
8 i 2 86 o
9 ug 3 97 3
10 1t 4 109 1
I it 5 121 °
1 [ 1z o 133 o
1 1 12 1 145 1
2 1z 2 157 3
3 12 3 170 )
4 1z 4 182 -
5 12 5 195 3
6 13 o 208 3
7 13 1 221 4
8 i3 2 235 o
9 13 3 248 3
10 13 4 262 1
11 13 5 276 o
z o 14 o 290 o
1 14 1 304 1
2 14 2 318 3
3 14 3 333 o
4 4 4 347 4
5 14 5 362 3
6 1 15 o I 377 3
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Divifions anfwering |Height of the dir)
Ming.\ to each twelfth| abwe the Sea’.
Baromster U of an Inch, Surface.
Twelfths of
Inch. an Inch.” | Fathoms. Feet. | Fathoms. Feet.
2 7 15 g 392 4
8 15 2 408 o
9 15 3 423 3
10 15 4 439 1
1 15 5 459 o
3 o 16 o 471 [
1 16 1 437 1
2 16 2 503 3
3 16 3 520 o
4 16 4 536 4
5 16 5 553 3
6 17 o | s70 3
7 17 ! 587 4
8 17 2 6og o
9 17 3 622 3
10 17 4 640 1
1§ 17 5 658 [
4 ) 18 ) 6;6 o
[ 8 1 694 1
2 i8 2 712 3
3 18 3 731 ©
4 4 18 4 749 4
5 18 5 768 3
6 19 o 787 3
7 19 1 806 4
8 19 2 826 ()
9 19 3 845 3
10 19 4 865 t
1 19 5 835 o
5 L] 20 ] 905 i
1 20 1 925 I
2 20 2 945 3
3 20 3 966 o
4 20 4 986 4
5 20 5 1007 3
6 21 <) 1028 3
VOL. L Ff
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do again come together,
another (7).

(rY Mr Hauksbee, in his Phy-
Sfico- Mechanical  Experiments,
pag. 218. has, by a very curious
Experiment, determined the
Ratio of the Places poflefled
by the Air according as it is
differently heated.

ABC (Fi. 25.) isareftan-
gular Glafs Tube, D a litde
Column of Quickfilver: A the
extremity of the Tute, cemen-
ted to a Screw, fitted witha
Cap, and fhut after the fettling
of the Quickfilver, the Space
AB is full of common Air,
included beiwixt the Screw and
the Quickfilver ; whilft the part
of the Tube BC, is open to
the external Air. This Tube
Mr Hauksbee pliced in a pro-
per Veflel, along with a Ther-
mometer, then pouring in hot
Water enough to cover the
B.ll of the Thermometer, the
Quickfilver B moved frem or

The Abfolute Part
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and are folded into one

approached towards A, accord-
ing as the Air AB was more
or lefs contraéted by the De-
grees of Heat. And by means
of thele Obfervations he made
the following Table ; wheiein
the Degrees are the fame with
thofe marked oft the Thermo-
meter for meafuring the afcent
of the Liquor; being the inter-
mediate Degrees betwixe the
greateft Heat, and the greateft
Cold of our Climate. The
Column of Parts fhews the Pro-
portion of the Spaces wherein
the fame Bulk of Air is includ-
ed according to the Degree of
Heat annexed ; where 1t is to
be obferved, that the Alr con-
ftantly and uniformly lofes one
144'h part of the Space it oc-
cupies in the greateft Heat,
every twelve Degrees that the
Thenmometer finks.

The Part of the greatef?

Degrees. Purts. Space Joff.

130 —— 144 —

120 —— 143 — iy

110 —— 142 — &

100 —— 141 —_ i

Adbive.  go —— I:O — :is

8o, —— 139 ____ 38

70 —— 138 ___ %

o —— 137 __ %

50 —— 136 . 4}

40 —— 135 —— %
: 30 —— 134 —— 44

20 —— 133 4309

10 —— 132 i

Freczing co —— 131 ____  po8

1 Point. 10 —— 130 ___ 4 3
t 20— 129 —— L 6
A Below. 30 —— 123 LI ;
13 40 —— 127 —— L 4 Furin's
i . 50— 126 . % Appendix.
i COROLi
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THEREFORE the Height of the Atmofphere
is not conftant, but increafeth and decreafeth, at
Mid-day greateft, and Mid-night leaft, and of a
mean Height at Sun-rifing or fetting, as in Propo-
fition xiv. :

PROPOSITION IX.

To make a Thermometer, or Thermofcope, by wbich
we may try the Changes in the Air, as to Heat
and Cold.

LET ustake a Glafs with a long round Neck
and round Body L H (Fig. 26.), let it be faftened
to a Board MN P Q, with i’s Neck downward,
and let there be a Veflel fo filled with coloured
Water, put under it, that the Part of the Neck
L F may be under the Water, and chufe a Day
of a middle Conftitution between Heat and Cold,
with which the Heat and Cold at other times may
be compared ; and let the Water be poured into
the Veflel at that time, when the Air growing cold
the Water will afcend above F of it’s own accord ;
for the Air that before filled the Space F A being
condenfed by the Cold takes up lefs Space. On
the other Hand, the Air being made more hot,
the Water will come down from F towards L.; for
the Air FH being rarified takes up more Space.

AND the Degrees of increafe and decreafe of
Heart and Cold may be known, if you divide the
Line FA into a certain Number of Parts. A

OR without 2 Veflel underneath, let the Glafs
L H have, at the end L, a hollow Ball of Glafs,
with a fmall Hole on one Side, filled with Water,

E f&3° and
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“and the Degrees of Heat and Cold will be thown
by the Rifing and Falling of the Water ().

PROPOSITION X.

A clear Air may be fo rarified by a great Fire as
to take up feventy times a greater Space than before,
and fo condenfed 1n @ Wind-Gun as to ‘take up only
the fixticth gart of 1he former Space 5 but the Heat
of 1he Sun will not rarify fo much, nor the ordi-

nary Culd condenfe fo much.

THIS is proved from the Folipile, which if
it be taken when white with Heat, it will then
receive thirteen QOunces of Water; but the fame
Aolipile when cold, or in it’s natural State, will
take thirteen and half a Dram, and that Part
which contains the half Dram is the Difference of
the two Spaces, -and is almoft the feventieth Part

of the whole Cavity of the Zolipile.

(s) This kind of Thermome-
ter was thought to fhew the
Heat or Coldnefs of the Air,
with fufficient Accuraey before
the diicovery of the Birome-
ter. But after it was found
that the Air was not of one
conftant Weight, but differed
at different Times, it was re-
marked, that the Water in-
cluded in the Glafs Neck, ac-
cording as the Weight of the
Airinereafed ordiminithed, and
reeking upon the Water con-
rained in the Veflel, mofl alfa
afcend or defcend tho’ the De-
gree of Heat fhould remain the
fame. Whence the Struture
of the Thermometer was necefl«
farily. altered.  Moft at prefent
ufe afimilar Fube ABC (Fg.
27.) ending in 2 Ball &t the

Bottom. This they fill to a pro-
per Height wizh Spirit of Wine,
fuppofe to B, then clofe the In-
'rument by melting it's Extre-
mity A at the Flame ofa Lamp.
‘The Spirit of Wine, being now
rarified or condenfed, according
to the different Temperature of
the Air, marks, by it's afcent or
defcent in the Tube, the greater
or lefs Degree of Heat. In
making this Thermometer they
obferve fuch a Proportion in
the Capacity of the Ball to the
Stem, that the Spirit of Wine
may neither fill the whole Tube
in the greateft Degree of Heat,
vor all fink into the Ball in the
greateft Cold. ‘

jtm'/;’q Appendiz,
PRO-
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“PROPOSITION XL .

Iby in Places of the Frigid Zone, wben they bave
not the Sun rifing and fetting, the Air is fome Days
clear, but grofs and cloudy for the moft pars.

THE Caufe of that thick Cloudinefs, which is
almoft conftant, is, the fmall Heat of the {ubterra-
neous Earth, or that comes from the Sun, or Moon,
(which remains for feveral Days and Nights above

the Horizon whilft the Sun is below,) and other |

Stars 3 which Heat, being weak, is not able to dif-
pel the Cloud; and fome Days being clear, is not
trom the grofs Vapours betng made {fmall, but from
their falling down on the Earth, or being driven
away by the Wind.

PROPOSITION XII

Why fometimes in the greateft Cold in Winter the Air
is fubtile and clear ; whereas Cold condenfes and
contr acis the Air.

COLD is twofold, moderate and exceflive: a
moderate Cold does not make the Air clear but
cloudy, for by the fmall Heat that is joined with
the Cold, the Vapours are raifed but not difpel-
led; but a vehement exceflive: Cold renders the
Air clear, for two Reafons; 1. It makesthe grofs
Vapours in the Air more grofs; and fo they fall
down, and the Air is thus cleared. 2. Becaufe
the Pores of the Earth are fhut up, and the Va-
pours are not exhaled from it, that render the Air
turbid and cloudy. The Sea indeed is not frozeh
with Cold; yet it’s Particles are made fo thick
with Cold, that it doth not fo readily fend out
Exhalations, tho’ it doth a great many, being of
another Nature than the Earth.

IFfg4 P RO-

s
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PROPOSITION XIIL

Why when we look thro® the Air in an horizontal Line
it appears thicker and more cloudy than that above,
or that in which we breathe.

THE Caufe is ewofold ; the firft becaufe the Air
near the Horizon is really more cloudy; the other
is a deceit in our Sight 5 for the Eye takes in the
Diftances of the Parts of an Arch in the Hori-
zon, by very fmall Angles; as it does the Diftances
of Pillarsin along Row: and as we judge thofe that
are diftant to be near, fo the diftant Particles of
Air are judged to be joined clofe; but the Diftance
of the Particles of Air that is higher, the Eye fees
under great Angles and apprchends them the
better.

THE fame is the Caufe why the Air at a
Diftance appears to be cloudy ; but when we ap-
proach to 1t, it does not feem fo cloudy.

PROPOSITION XIV.

Whether the Aimofphere or Air be always of the fame
Height in all Places 5 or if it’s Figure be [pherical.

THAT it is not of the fame but of very dif-
ferent Heights, appears in that the Sun is only
vertical to one Place at once, and fends i’s Rays
obliquely to other Places: and fo more weakly
the more they are remote from the Sun, or the
nearer the Poles: and therefore the power of the
Sun is different in different Places, and muft raife
the Vapours differently ; they are higheft diretly
under the Sun, and loweft in the oppofite Point,
and in a middle Height at the Pole, fo that the
Alr is of an oval Figure, \

1 of3 XET
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Y E T the contrary, that the Height is the fame
in all Places, feems more probable ; tho’ the Va-
pours are more elevated in fome Places than o-
thers 5 yet becaufe the Air is fluid and by it’s Gra-
vity tends downward, therefore the higher Parts
prefs thofe below ; and thofe again others fideways,
*till all the Parts come to be alike high ; and thus
i’s fpherical IVigure is proved the fame way as
that of the Water is proved by Archimedes, Chap.
xiii. for the Suppofitions here are the fame as there 3
which if falfe the Demonftratien fails.

D ES Cartes alfo makes it oval, for a particular
Reafon; fee Chap. xiv.

PROPOSITION XV,

The Condenfation or Rarifaltion of the Air doth not
alter iv’s Height.

EOR not the whole, but a part only is con-
denfed or rarified, fometimes here, fometimes
there; which doth not alter the Height in one
Place more than another: only there may be a
greater Condenfation in one Part than in another :
which can alter the Height but very little.

PROPOSITION XVL

The Altitude of the Atmofphere or Air is not only
the fame in different Places, but is always the fame
both Summer and Winter.

FOR tho’ the Heat in our Summer doth at-
tenuate our Air, and raife it more than in Winter,
yet becaufe then there is Winter in another Place,
the Air there islefs raifed, and therefore a Part of
our Air will flow there : and when our Air is low
by the Cold, the Air of another Place that is hotter

will
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will move to us, *ill the whole Air be equally
diftant from the Center.

AND the fame may be fiid as to Day and
Nighe ; for while at Night it is condenfed with us,
and is low, it rarifies more in another Place, and
moves to our Air’till it makes a fpherical Figure;
and becaufe all things are every. where equal, the
Height will continue the fame every where ; and tho’
it may rarify and condenfe more in one Place and
Time than another, yet the Difference being fmall
wiil not much alter the Altitude ; as we faid in
the preceding Propofition.

T.H E fame may be faid of the Clouds, Rain, or
Vapours, in our or another Place, as from thefe
a greater or lefs Altitude feems toarife: butl an-
fwer, there is {carce any time in which it doth
not rain, or a Cloud fall, in fome Place or other ;
and thercfore while it rains in one Place the Air
becomes no lefs than it was, becaufe it rained be-
fore in another Place, and fo it comes all to the
fame thing, and the quantity of the Air is neither
encreafed nor diminithed.

PROPOSITION. XVIL

The colder the Air is, the thicker: and therefore it
is for the moft part colder in Winter than Summer
(in any particular Place), and likewife in the Night
more than in the Day, and the grofs Exbalations
from the Water inthe Winter-time, increafe that
Denfity, efpecially in the Evening and Morning.

T H E Truth of the Propofition is clear fromthe
receding 5 nor is it any Objeétion, thata Part of
the hotter Air moves where it is colder, and
more lows for it is not that but fome neighbour»
ing Air that moves to the Place, becaufe of the

continual Protrufion, or Prefiure ; or tho’ it'c?_ri}é
Sereriticlty
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itfelf, yet by coming there, it would become
cold.

PROPOSITION XVIII

There are commonly reckoned three Regions of the dir,
of which that is in the middle where the Spow,
Hail, and Rain are formed 5 the firft is that in
which we live reaching to the middle Region 5 1be
third is from the middle Region to the utmaft Bounds
of the Atmafphere, even tothe fiery Region, asthe
Ariftotelians fpeak.

T HE middle Region is colder than the firft and
third, which are counted hotter : becaufe the third
contains more fubtile, fiery, and fulphureous Ex-
halations which go up into it above the Place of
the Particles of Water, or are thruft there being
lighter. The Ariftotelians fay *tis hotter becaufe near-
er to the fiery Sphere, and colder than the firft ; be-
caufe the Rays falling, join with thofe that are re-
fleéted from the Earth, and fo double the Heat.
Moreover the Particles of the fubterraneous Fire
coming out of the Farth are diffipated there in the
lower Region ; and the middle Region being with-
out all thefe Advantages muft needs be colder.

PROPOSITION XIX.

The nearer a Place is to the Pole, or the more diftant
from the Place where the Sun is wertical, the Place
of the Air in which Rair, Snow, and Hail is form-~
edis the nearer the Earib,

T HE Caufe is, that the Rays fall more oblique-
ly on the Places about the Poles than on thofe 2-
bout the Equator, and therefore being refrated
are far removed from the Perpendicular, and dilllls

the



444 The Abfolute Part SecT. VI,

the Heat becomes lefs, and the watry Vapours con-
tract into lefs Room, and by joining form the wa-
try Meteors,

COROLLARY,

THE Superficies of the firft Region is oval,
or rather elliprical, or like a Spheriod, bulging
out under the Torrid Zone.

PROPOSITION XX.

The nearer a Place is to the Pole, the third Region
(tn which the more fublile and fulphureous parts move
up and down) begins further from the Earth,

F OR that Part of the Atmofphere which is
nearer the Pole contains fewer fubtile and fulphu-
reous Particles ; for the Sun brings fewer of them
thither from the Farth. And a lefs Number being
raifed there than in the Temperate Zone, and fewer in
the Temperate than in the Zorrid Zone, and the ut-
meft Bounds of the third Region equally diftant
from the Earth’s Center by Propofition 16 ; therefore
the beginning of that Region under the Frigid Zone,
is further from the Earth’s Center than 1t’s begin-
ning in the Torrid or Temperate Zone,

COROLLARY.

T HE Superficies bounding the fecond Region
is as a Spheroid bulging in the Frigid Zone. Thefc
are all to be thown to Students by a Diagram.

PROPOSITION XXIL
The Rays of the Sun, Mbon, and Stars, do not

come diretly from the Heavens thro the Air, to
our
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our Eyes, but turn a litile afide from the firait
Courfe, as foon as they enter the Air 5 which is cal-
led, by Writersin Optics, their Refraction.

THA T Part of Optics which treats of the Re-
fra@ion of Light is very fine. Experience teftifies,

~ that the Rays coming from any Object out of
 ong Medium into another more grofs, or more

fine, do refraét or turn afide: the Thing is plain
from a common Experiment. Take a Veflel, to
the Bottom of which fix a Globe of Gold, or Brafs,

. or Peice of Money, then go from the Veffel *ull

you cannot fee the Moncy for the Sides of the Vef-
fel, then fill the Veflel with Water and you will
fee the Money ; which fhews, that the Rays coming
from the Money as they go from the Water into the
Air trn from their Courfe, before they can come to
the Eye ; which is called Refraétion, becaufe the Line
is broke, as it were, coming from Water to Air.

THUS, Letthe Center of the Earth be T', (Fig.
28)and L. the Eye onit’s Surface, and drf the
Surface of the Atmofphere, or Air; and therefore
no. Ray can come to the Eye at L, which is under
L fg for the Rays below would fall on the rifing
Part of the Earth L 03 and thus no Star can appear
by a ftrait Ray ’till it come to the horizontal Line
L fg, but the Stars appear before that, while they
are under L g: for Example in S, from which no
Ray can come ftrait to the Eye, but muft: be
refratted ; i. e. the Line or Ray S f coming into
a thicker Mediumat S, on the Atmofphere, is re-
fracted and runs on in the Line fL, tho’ it was di-
rected to #, and thus the Star appears before it
comes to the horizontal Line L fg.

THUS the Star in fis not fcen by the direct
Ray /7, butby the refracted Ray #L, tho’ it was
dire¢ted at the firft to m; and therefore the Star
at fappears higher by the Refraction than it really

is,
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is, it’s Height being the Angle 7 L g or the Arch
xg, as if it were in the Point # when it' is really

in /.

’fI‘ HIS being the Law of Refraction, that the
Rays going into 2 ‘groffer Medium, turn to the
perpendicular at the ‘Point of Incidence, as here
f isthe Point of Incidence, and T f the Perpen-
dieulat drawn thro® f, thro’ the - Superficies drf;
therefore the Ray S f# will be refratted towards
f T that from f7 it may become f L.

AND thus the Line or Ray 7 m becomnesr L :
but the contrary happens when the Ray goes'into
a fine Medium, for then it goes from the Per.
pehdicular,

BESID E itis the Nature of Refrattion, that
the Rays falling perpendicularly on the Superficies’
of “another Medium, are’ not refraéted, but only
thofe that fall obliquely, and thofe are the more’
refratted the more obliquely they fall:: Thus the
Rays ST, /T, M dT being perpendicular to the
Supetficies are not refra&ted, but the RaysSf, [»
that fall obliquely ate, and S f more'than fr." B

F R OM whence it alfo follows, and s manifeft '
by« Experience, that the nearer the Stars dre to
the “Horizon, their Rays are the more refralted, *
and the higher they are, the lefs 3 and Aftronomers:
have found, ‘that when a' Star is twenty Degrees "
high, ‘the Refraltion'is infenfible, tho® there'is ftill
a fmall*Refraction.:

A N D Mathematicians, fkilled in Optics, have *
by “Obfervations found the Laws of Refra&tion of
all oblique Rays;, and that inevery Medium thereis -
a conftant’ “fixed"-Proportion ‘betweern the Sine of
the Angle of Incidence ‘and of the refratted Angle
(i. &) berweenthe Anglesif T and L'f T, the Angle |
#fL being the Angle ‘of Refraction; and’fo in
the “Reftation of the Ray [rm. ' Therefore the
fame Proportion that is berwden 'the“Sine of the

§ Angle
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Angle T f# and the Sine of the Angle T fL, the
fame is between the Sine of the Angle T m and
the Sine of T rL. Therefore if the Quantity of
Refra&ion be knawn by Obfervation ar one Ele-
vation of a Star, the Quantity of Refrattion for

all other Elevations may be known (f).

(#) It is of great Moment
in the making of exa& Alftro-
nomical Obfervations, to know
the Refraction which the Rays
of Light fuffer in paffing thra’
our Atmofphere. This was de-
termined by the learned Mr
Lowthorp, by an Ezperiment
made before the Royal Society,
and fhewn to be as the Sine
of the Angle of Incidence and
Refraltion. See Philyf. Tranf.
No 257. Buat this Experiment
being queftioned by the Royal
Aeademy of Sciences at Paris,
who had not the fame Succefs,
[fee their Memoirs for the Year
1700.] Mr Lowthorp repeated
it at the Requeft of the Roya/
Society, and Mr Hanksbee alfo
performed it with much greater
Accuracy. See Hauksbee's Phy-
fico Mechanical Experiments p.
173 and found the Proportion
betwixt the Angle of Incidence
and Refra&ion was as 1000000
t0 9997365 fothat the refractive
Power of the Air to bend a Ray
of Light from ic’s ftrait Courfe

| in coming out of a Vacuum,
. or the Difference of the faid

Sines, proportionable to theSines

| themfelves;isz64 1000000 Parts.

And the Experiment being fe-
veral Times repeated, he found
that this refradtivé Power ex-
altly anfwered to the Propor-
tion ‘of the different Denficieyof

PRO-

the Air thro’ which the Ray
pafled, fo as to be twice or
thrice as large when the Air had
twice or- thrice the Denfity.
Whence. we have an ealy Rule

for finding the Refration in ,

any Time, or Place, as being
always correfpondent to the
Denfity of the Air. But the

Denfity of the Air may. be. .

meafured by a joint Obferva-
tion of the
Thermometer. For as  the
Spaces, pofleffed by the Air,
are reciprocally proportional to
the’ Weights that comprefs ic
{fec the Note upon Propofition.
7. abovel and it’s Denfity re-
ciprocally as the Space it pol~
fefles, the Denfity of the Air
muft be proportional to the
Weight that compreflesit, or
the Weight of the incumbent

Barometer and.

Atmofphere ; that is, the Height , -

of the Quickfilver in the Baro-
meter. And_this will be the

rem3in the fame.” But if the
Height of the Barameter be

known, the Denfity of the Air .

is reciprocally proportional to
the Spaces marked againt.. the

Degrees. of the Thermometer.

in the Tube.above. {See the

Note to Propafition 8.] Whence.

it follows, according to the

known Theorem of compound-.

ing Ratios, that the Denfity ;:'
° i

'Cafe if the Heat of the Air, -

?
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PROPOSITION XXIIL

The Atmofphere or Air caufes the Sun and other Stars
10 appear before they come to the Horizon at rifing,
or after they are pafled it, at fetting 5 and appear
bigher than they really are, while they are under
twenty Degrees of Elevation.

T HE Caufe is fufficiently explained in the pre-

ceding Propofition.

We may add fome Experi-
ments or natural Phenomena.

‘When the Dautch

wintered in Nova Zembla, the Sun appeared to them
fixteen Days before it came to the Horizon, that is,
when under the Horizon four Degrees, and that

ina clear Sky;

the Air is always as the direct
Ratio of the Heights of the
Barometer, compounded with
the reciprocal Ratio of the
Spaces marked againft the De-
grees of the Thermometer.

¢ For Example, at the time
the Experiment was made,
the Height of the Barometer
was 29 Inches, 7% decimal
Parts, and the Thermometer
at 6o, over againft which
the Space of 137 Parts is
marked ; Then, it muft be
enquired, what the Denfity
of the Air is, when the Ba-
rometer is up at 30 Inches,
and the Thermometer 5o
degr. below the Line of Freez-
ing, then the Column of Air
in the former Experiments
will ‘not poflefs above the
Space of 126 Parts; fo that
the Denfity of the Air fought
for, will . be to the Denfity
of the Air at the Time the

P T N SR N S S PN S S S ST S}

and famous Aftronomers have

¢ Experiment was made, as
¢ 30X 137, t0 29, 75 X 126;
f oras 4110 to 3748. §.

And hence may he under-
ftood the Reafon why the Dutch
who wintered in Nowa Zembla,
found fo great a Refra&tion.
See Szf2. vi. Chap. 19. Prop.
30. For hence we underftand,
according to the Obfervations
of the Freach and others, (fee
Hiff. de I dead. Scien. 1700,
1706, and La Mefure de la
Terre) that the Refraftions are
greater towards the Poles than
near the Equator, and greater
in the fame Place in the Morn-
ing or Evening than at Noon
tho’ there be no Difference
perceived in the Height of the
Barometer. For all this feems
to proceed from the fame Caufe
viz. the greater Denfity of the
Air by reafon of Cold.

o« Furin's Appendix.
found
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found, with Tycho, that, with us, when the Air is
clear in the Morning the Sun is feen elevated above
the Horizon thirty four Minutes, while ’tis yet
under the Horizon and it’s Limb but juft touch-
ing it, and as long in the Evening.

T HU S the Virgin’s S pikeappears when *tis thirty
two Minutes under the Herizon, for it feems to rife
when the Lion’s Tail is thirty four Degrees, thirty
Minutes high, and on the fame Point. But thefe
two Stars are diftant thirty five Degrees two Mi-
nutes.

PROPOSITION XXIIL

The groffer the Atmofphere is, the Refraltion is the
greater, (other things being alike) 1. e. there being
the fame Elevation of the Star, and the fame Height
of the Air, .

THTUS the Angle nfL, (Fig. 28.) which is
the Angle of Refraétion, isthe greater, or the re-
fratted Ray fL comes nearer to f T the thicker
the Atmofphere is, which thofe fkilled in Optics
have found in all kinds of Mediums.

PROPOSITION XXIV.

The groffer the Air is, the more the Star is under
the Horizon when it firfy appears.

T HE Ray Lf(Fig. 28.) is refratted and firft
fhows the Star, and L f'T is the refrated Angle ;-
and S f7 being the incident Ray, #fT will be the
Angle of Incidence, and # f L. the Refraction.

LET us then fuppofe the Air fdL O to be
groffer than when it made the Refrattion nfL,
it will thus make the Angle of Refraction greater,
2iz. 0 f L, and the incident Ray will be Kfe. There-:

VOL. L Gg g fore
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fore the Star being in K, the Ray K fwill be re-
fracted, that the refradted f L may fhew the Star ;
but when the Air was not fo grofs the Star was firft
feen when in S.

PROPOSITION XXV,

The lower the Air, the Star is the more under the
Horizon when it firft appears (other things being
alike) 1. e. there being ibe fame Clearnefs or Thick-
nefs in the Air, or is feen the fooner or later before
it rife.

FOR, fuppofing the Air low, the refracted
Angle T fL, (Fig. 28.) will be greater ; for Exam-
ple, if the Aldtude of the Air be T 4 the Angle
refraéted (according to the firft Ray that comes
to L) will be T4 L. Let then 4, 9 be drawn
parallel with f#; then, by the Hypothefis in
Prop. xxi. as the Sine of one refrated Angle
TfL is to the Sine of another refratted Angle
T 4L, (for the Air differs only in height by fup-
pofition and not in thicknefs) fo is the Sine of
the Angle of Incidence #fT to the Sine of the
Angle of Incidence 3, 4, T, for the refradted
Ray 4, L, and the incident Ray 3, 4, 6. But the
Sine of the Angle T 4 L hath to the Sine T'4 9,
the fame Proportion which the Sine of T fL hath
to T fn, as is eafily demonftrated by the Figure
for this propofition. Therefore the Sine of the
Angle T, 4, L hath a greater Proportion to the
Sine of T, 4, 9, than the fame Sine T 4 L hath to
the Sine T, 4, 3; therefore the Sine T 4, 9 is
defs than the Sine T, 4, 3 ; andfo the Angle T 4, 3
is greater than the Angle T, 4, 9, and 3, 4, L than
9, 4, L, thatis, than#f L ; and therefore the Line
4, 3 drawn out, viz. 3, 4, 6 the incident Ray for
the refracted one 4, L will fall under S £, andsthe

2 tar



Cuavr. 19. of Univerfal Geography. 451
Star will bein 6 to caufe the refracted Ray 4 L3
and thus ’tis lower than when in S where the Al-
ticude of the Air wasT £.

PROPOSITION XXVI

A Star may have a different Refrattion even in the
Jame Place, provided the Denfity of Air be different.

T H E Problem is better put thus: The Altitude
of a Star and i’s Refraltion being given, viz. that
which is made at a given Heights and there being
given likewife another Altitude of the Air 5 to find
the Denfity of the Air requifite lo caufe the fame Re-
[raction in that Allitude as was in the other: For Ex-
ample, in the Altitude ofthe Air T f, (Fig. 28.) the
Ray Sf makes the Angle of Refraction #f L s if
then there be another Altitude of the Air T 4, and
yet the Refrattion of the Star S in the fame Place of
the incident Ray 6, 4 which is almoft parallel with
S f, becaufe of the great Diftance ; *tis afked whether
the Refraction 3, 4, L may be equal to the Refra-
&tion # £ L 5 and ifit may, whether or no muft the o-
ther Air be thicker or thinner, and in what Pro-
portion ?

I anfwer it may be, if the other given Altitude
of the Air be greater than the former T f, the
Denfity or Thicknefs of this fecond Air muft be
greater 3 but if the other given Altitude be lefs as
T, 4, then the Thicknefs of the fecond Air muft be
lefs, or have a greater Rarefa&ion in it, and how
much that muft be is known from this.

1. FIND the Angle T g L (having T 4 and
T L)and T fL, then the Sine ofthe Angle T 4 L,
and the Sine of the Angle T 43 (which is the
Angle of Incidence of the Ray 3, 4, 6) thence is
found the Proportion of the Denfity of the Air, to
that of the Ethereal Matter, from which the inci-

Gg 2 dent



452 The Abfolute Part  Szct. VL

dent Ray comes. In the fame manner, let the Sines
of the Angle T fnand T fL be taken, and they
will thew the Proportion of the Denfity of the
firft Air to that of the Ethereal Matter ; and by
comparing thefe Proportions it may be known,
how much more denfe or rare the Air of the leffer
Height thould be.

Y ET properly fpeaking ’tis not the fame Re-
fraction, for the incident Rays are not equally ele-
vated above the Superficies of the Medium’s,

PROPOSITION XXVIIL

If the Air of one Place be both thicker and lower
than the Air of another, the Sun, and the reft
- of the Stars, will be the more depreffed, under the
Horizon of the former Place, when they firft begin
2o appear than in the latter Place,

THE Demonftration of this Propofition is
manifeft from Prop. xxv. and xxvi; and it alfo
thence follows, thatif the Air be Jower and groffer
in Places of the Frigid Zone than in the Temperate
and Torrid Zone, the Sun may be feen there longer
before the rifing and longer after the fetting, than
in other Places that are higher and more fubtile ; -
for when ’tis more deprefled under the Horizon,
and comes to it more obliquely and more flowly
as in the Frigid Zone, it muft then be feen much
fooner in the Frigid than in the Torrid Zone. But
’tis doubtful whether the Air be lower in the Frigid
Zone ; and tho’ the Sun be feen fooner before it
rife, whether that may be only on Account of the
grofinefs ofthe Air; of which afterward.

2 PRO-
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PROPOSITION XXVIII.

If the Air of one Place be groffer and bigher than
that of another 5 it may be on account of the greater
Thicknefs of the Air in one Place than the other,
that they do not fee the Stars before they rife, when
they are a good way under the Horizon. And fuch
alfo may be the great Thicknefs of the Air that there-
by they fhall fee the Stars before they rife, the
they bave the jame Depreffion: Yea the Air may be
Jo thick as to fbew the Stars when in a much greater
Depreffion under the Horizon of one Place than of
another.

Y E A the thicknefs of the Air will caufe a
much greater Depreffion than the lownefs of the
Air; and for the Refractions in Nova Zembla
there is required a great Height of the Air with
fome thicknefs. ;

PROPOSITION XXIX.

It is impoffible that the Refraftions of a Siar in dif-
ferent Altitudes fbould be equal (if the thicknefs of
the Air be the fame) to the Refraltions of the fame
Star in the fame Altitudes, if the Air be- either
bigher or ‘lower, or thicker or thinner.

‘W E fhewed, in the preceding Propofition, that
if in the Alditude of the Air T f, (Fig. 28.) the
incident Ray Sfn ‘make the Refraltion #f L, the
Ray 6, 4, which, becaufe of the great Diftance,
may be reckoned parallel with Sf, the Rays from
the fame Point,” we fay the Ray 6, 4 may, in a-
nother Alritude of the Air, as T 4, make the fame
Refraction 3 4 L equal to # £ L, if the Air 40 L2 be
thinner than the Air fo L.d ; now ’tis demanded if
= Gg3 * that
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that may be in two Altitudes of a Star. For
Example, fuppofe the Star in S, the Air foL 4,
and the Air 4vLe be fo difpofed as to make the
fame Refra&ion, whether in another Alitude -as
S, and in the fame Atmofphere frdLo and 4¢ Lo,

the Refra€tion may be again equal, or the fame
mrL? AndI fay that it cannot be.

FOR ifa Circle be defcribed with the Center
T bounding the Air of another Altitude cutting
Lrin 2, then 2 L will be the refra¢ted Ray ia the
other Axr, by which the Star/ is feen; for the
Ray 2 L muit be the fame with r L, as the fame
apparent Altitude of the Star xg is. fuppofed, or
the Angle » L f. Moreover, let the incident Ray,
anfwering that refratted one, be drawn ‘thro’ 2 as
7 2w, which will be parallel with /7 m, if the Re-
fraction L 2 w were equal to the Refraétion L7 ;
for if T 2 be alfo drawn, T 2 wwill be the Angle
of Incidence, and T 2 L. the Angle refracted, and
w2 L the Refrattion, .

THEREFORE as the Sine of 34T to the
Sine L. 4 T, fois the Sine of w 2 T to the Sine of
L2T.

A ND asthe Sineof nf T to-the Sincof Lf T,
{o isthe Sineof mr L. to the Sineof L.» T, and 3 4 L
being equal to7 f L, the Anglew 2 T is not equal to
mr L, or w2 is not parallel with m r, This re-
quires a longer Demonfiration than can be given
here, as belonging to Geometry, which will be evi-
dcnt _from thc folldwmg Algebraic Work,

PROPOSITION XXX.

Having in two A’tﬁéxde.; of a Star olaferwd the Re-
fractions, to find from thence the Altitude of the Airs
and ibe Proporiion of their Dmﬁlm, or lb& Law
of Refraﬂzrm in that dir,

‘THE
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T HE Refraction of a Star is equal to the Dif-
ference between the obferved Altitude, and the
true Altitude, which is known by Calculation,
and thus Refractions are eafily known. Then to
our purpofe:

IF it were to be folved Geometrically, it would
be brought to this Problem :

LET the Star be in S (Fig. 29.) fending out
the Ray Sf, and the Refration #fL.

AN D in the Altitude /g it’s Refraction 7 L.

THEREFORE in the Circle d7f, whofe
Center is T, there is given T L the Semidiame-
ter of the Farth, and drawing T, T f, Lf, Lr,
the Angles T/fand T L7 may be had ; the latter
being made of the Star’s Altitude, anda right
Angle, and the Angles #f L. and m r L are given ;
and we know that the Proportion of the Sine of the
Angle nfT to L.fT is the fame as the Sine of
the Angle m»T tothe Sine of I.# T. From thefe
to find the Semidiameter T for Tr, and the
Proportion of the Sine of #fT to the Sine L /T,
or to find the Angle TfL. Which will give the
Proportion of the Sines.

T H E Algebraic Solution is fomething difficult,
but the common fynthetic way requires many Lem-
mata to be premifed, which the former Solution
doth not. ‘Let us therefore produce the analytic
Solution, to fhew that it will confirm the pre-
ceding Propofition. Let the Sine of the right
Angle TLF, or

The Radius be &

and Sine T’ L7 ‘e Let us find the Angle

ggne nfL d 1fT ; for this being known

S!“e comp. £  TF, and all the reft are
ine mr L b T

Sine comp. k : ‘

Sme T fL a

Gg 4 FIRST,
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FIRST, becaufe there is given the Sine of
both the Angles T fL and Lf#, the Sine of the
whole Angle #f T is given, wiz. if the Sine of
each Angle be multiplied into the Co-Sine of the
other, and the Sum of their Produéts divided by
the Radius. Thus the Sine of the Angle 7 /T will

ar ——d bb—aa
be —-‘—‘—-—-——F———

MOREOVER, feeing the Sine T Lf is to
the Sine TfL (Sois T fto TLor Trto TL)
fo is the Sine T L7 to the Sine T » L. 3 that Sine
TrL will be i;. And feeing therg'is. given alfo
the Sine M 7 L, let there be found, ‘according to
the former Rule, the Sine of the whole m T,

which is keald ‘/bbb4 772 Thuswe have the

Sine of four Angles L fT, #fT, LrT, mrT,

for we know they are proportional fince as a:

ag+dJ/bb—aa_ca_kca4bvbg—ccaa
b S bb

And therefore cga ¢ dVﬁT—TZ:kca+b

VF§—icaa; orif = be=mm,and g—k=n’y

then, after due_Reduction, -it will ‘be #a -4
v 00 —aa=D5hy mm—aa. And both Sides fquar-
cdbbmm—bhaa—nnaa—ddbbtd*a*=
2nadybb—aa, For p* writebbhmm—ddbb,
and ¢ ¢ for dd-—bb—nn, and fquare again
P*-9986=2nadybb— aa, and it will be
P9 a2t ggaa=4 nnbbddaa—snnddat.
And dividing by 4 #d d—q*, and fubftituting other

Sines
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Sines a*:rr~aa——s4.r And aa= ; rr 4

————————— —— r‘
v i.r"— Storaa=vy i-r*—[—-w/ %—r*—-S"’.

FR OM this Equation it appears that the Pro-
blem is determined, and that 4, which is the Sine
of the Angle T fL, may be found by extracting
the fquare Root. And from thence *tis found,
that two Refra&tions are fufficient to find the Al-
titude of the Air T'F, and the Rule of Propor-
tion between them; which I take Notice of be-
caufe I fee Kepler, in his Epitome of Aftronomy
p. 65. takes three Refractions, tho’ he did not
try this Method himfelf.

T HE Refolution of this Problem may be alfo
had by the Rule of Pofition, by affuming T f in
a certain Proportion to T L, and trying if, by
that Aflumption, the Sines of the four Angles
TfL, Tfn, TrL, Trm willbe proportional.

THEREFORE, inthe Triangle fLT, let there
be found the Angle T fL from having f T, T L,
and T' L f. And likewife in the Triangle T' L », find
the Angle T'r L, from having T'», TL, and TLr.

LET there be then taken the Sine of the
Angles TfL, T fn, TrL, Trm; and let there
be a fourth Proportional taken to the Sines T f L,
Tfn, TrL. AndifT rmbeequal to this fourth
Proportional, ‘then the affumed Height of the Air
Tf will bejuft; butif the Sine T 7 m be greater
than the fourth Proportional,” then”T f muft be
taken lefs ; but if lefs, then it muft be taken more 3
and fo always ’till they become equal,

EXAMPLE -

SUPPOSE the Virgin's Spike, or any other
Star, or the Sun, ‘to be feenin”the: Horizon lL I
i when
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when 32 Minutes under it, asin S; thus the Re-
fraétion nf L is 32.

THEN when the Sun hath the apparent Al-
titude g ¥ 1 degr. 22 min. or the true Altitudc
1 degr. the Refration L rm 1s 22 min.

_THE Semidiameter T L is 860 German Miles.
But fuppofe it 10000, and the Altitude o f to be 5
of thefe Parts, viz. 5 or of the Semidia-

10000 ~ 2000
meter T L, ; that is, abont £ of a Mile.

THEREFORE inthe Triangle T Lf, the
Radius being 10,000,000.

AS fTw TL, fois thc Sine TLf to the
SineTfL. «

2001 : 2000 :! 10,000,000 i §,995,992, the
Sine of 88 degr. 22 min. 40 /er

AND thus Tfn will be 88 deg. 54 min. 40 fec,
whofe Sine is 9,998,200.

A G AIII, in the Triangle TrL.

AS Tr: T L, {o is the Sine ofthe Angle TL#
to the Sine T rL

200! : 2000 : : 9,997,155 t 9,992,159, the
Sine of 87 degr. 43 min. 40 fec.

THEREFORE Trmis 88 degr 5 min,
40 fec. whofe Sine is 9,994,500,

THEN let there be found a fourth Propor-
tional to the Sines of TfL Tfa, TrL.

AS TfL.: Efn:: T E.

AS 9 995,992 : 9a993 200 3z 9 992,159 %

9,994,36
AND with that ‘fourth Number compare the

Sine of the Angle T r m, whichis 95994,500.
AND we: find that this Sineiis very near to
that fourth Number 3 and therefore the affumed
Altitude of the Air, viz. § of 2 Mile, is not far
from the Truth. And if any one defire it more
accurately, he may affume another: Altitude, and
work the fame way, ’till the Sine of Trm be
nearer
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nearer to the fourth Proportional; or, by the
Rule of Falfe, having it twice too little, you
may find the true Aldtude as near as poffible, for
it cannot be found perfectly true ; becaufe a fmall
Diiference in the Sines changes it very much if it
bz but half a Minute: and befides this the Canon
of Sines muft be very exact.

W E conclude therefore, that the Height of
the Air is about the 2000 part of the Semidia-
meter of the Earth, which is 1,633,190 Perches;
and the Altitude of the Air 816 Perches, one
Perch being twelve Rbinlandyh Feet: but *tis bet-
ter allowed to be half a German Mile, for the Re-
fraCtion L f# was found, by Tycho, to be greater,
and may be thirty fix or forty eight Minutes; and
then the Height of the Air will be one Mile.

T HE Height of the Air being known, there
is alfo known the Proportion of the Denfity of
the Air to that of the Ethereal Matter, or the
Law of Refraction, in that Air making fuch Re-
fractions in fuch Altitudes, i. e. the Proportion of
the Sine T fL to the Sine T f#, before found, is
the Proportion fought.

AS 9,995,992 to 9,998,200, And the Reafon
why thefe Refractions are fo fmall is, becaufe we
fuppofed a clear Air, not much differing from
the Ethereal Matter in Denfity ; as fome have
imagined.

M ORE OV ER, whether the Altitude of the
Air be the fame in all Places and Times may be
known ; if we ufe the fame way two Refractions
at two Altitudesin a different Air and Time. And
that Students may underftand thefe Secrets of
Nature, I have, that they may try a Calculation,
fer down Examples-from Zyche’s Obfervations,
who obferved the Refraétions of the Sun and
Moon for every Degree of their Height ; and be-
caufe they differ from the Obfcrvatxons of Laryberag,

made
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made in a different Air (if made at all), I will alfo
add them.

Refratiion of theiRefracttion of thi|Refraction of the Su.
Degrees of Sun,  according\Moow, accordingland Moon, according]
Altitude. |to Tycho. 0 Tycho. t9 Lansherg.
Degrees. Minutes. Minutes.  \Minutes.  Seconds
o 34 33 34
1 26 25 26
z 20 20 i A
3 17 17 18
4 13 15 e 45
5 14 4 14 °
6 13 14 12 30
7 12 13 I 15
8 11 12 10 5
SISO 10 1 9 K
10 10 11 8 15.
1y 9 10 7 35
12 9 10 7 3
18 3 ' 9 6 40
14 8 8 6 19
135 7 8 6 o
w8k mdi o A o
7 6 ' 7 5 27
18 6 6 5 2
19 5 6 4 50
20 4 5 IS 33
21 4 v 4 16
22 3 3 4 o
23 3 g 3 44
24 3 3 3 2}__
25 2 . 2 3 2
26 o3 2 2 56 A
27 2 2 A3 40
28 2 2 2z 24
.29 2 2 2 9
38, ¥ i ¥ 54
31 1 i L 39
4z 1 1 1 24
33 1 1 1 9
34 I 1 AP0, 55
33 ' ' 0 #
36 334 H Q . 27
37 o] 1 o 13
° 1 o o

LANSBERG
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LANSBERG fets down the fame Refrations
for the Sunand Moon 3 and Zjcho makes a fmall
Difference near the Horizon, thofe of the Sun grea-
ter, and at the fifth Degree equal ; and afterward
the Moon’s Refractions fomewhat greater than thofe
of the Sun : I confefs I do not fee why, except it be
attributed to the weaknefs of the Moon’s Light.
And moreover, Tycho omitted Seconds, which are
not to be negleted, if they approach near fixty,
for they are of ufe in calculating the Height of the
Air. But as for the Refraltions of all the Stars they
are equal, or very little different, if in one Air ; but
if the Air be grofler, the Refractions are greater.
For Example, the Dutch, at Nova Zembla, found
in Winter that the Sun began to appear after a
Night of fome Months, when it was 4 Degr. un-
der the Horizon, at leaft it’s Limb ; therefore the
Refralion mfL is 4 degr. 30 min. the Caufe where-
of none have fufficiently explained.

AND then, when it was 3 degr. 45 min, under
the Horizon, they faw it elevated above the Ho-
rizon 30 min. viz. it’s upper Limb ; therefore the
Refra&tion mr L (for we muft conceive mrs to fall
under the Horizon, or rLg to be 30 min.) will be
4 degr. 15 min. and rL'T 9o degr. 30 min. From this
may be found the Alitude of the Air Lf, and the
Denfity of the Air at Nova Zembla, which was clear
at the time of Obfervation. And the Altitude of
the Air is thereby found much greater, almoft two
Miles; nor will the fuppofition of a greater thicknefs
in the Air help the Matter, as we fhall fhew in the
following Propofition ; becaufe the Angle T fL.
cannot be greater than 85 degr. 30 min. (if nf L be
4 degr. 30 min.) tho’ it will be greater if df be fup-
pofed lefs than two Miles ; therefore the Truth of
the Obfervation may be juftly doubted of, fecing
there is no fuch Obfervation any where; yea the
contrary hath been obferved in the fame Pla§e, ;

e
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fee Chap. xxvi. Prop. xiii. at theend. Befides this,
there can be no Reafon given why the Air, after {o
long abfence of the Sun, fhould be higher than
when the Sun left them after it had been prefent a
long time; rather the contrary fhould happen, the
Air being made groffer and lower by Condenfati-
on, as fome may urge that count the Height of the
Air inconftant.  Yet, when I confider thefe things
more ‘accurately, three Particulars occur to me
that might confirm that Appearanceand the great
Refraétion : for the Obfervation cannot be denied,
confidering that the Obferver underftood Aftrono-
my, and faw the Sun above the Horizon for fome
Days after, when it was ftill under the Horizon ;
nor muft we doubt of the Number of the Days
in the long Night they had, for when they came
back they counted the fame Day of the Month,
as their own People did, which could not be if
they had miftaken before. For if we admit fuch
an Altitude of the Air as is inconfiftent with the
Refractions in the Temperate and Torrid Zone, we
muft fay the Air is of the fame Height every where
as truly in the Torrid and Temperate, as in the Frigid
Zone. But, in the Torrid and Temperate, the upper
Region of the Air is fo fubtile, that it doth not
caufe Refraétion, but only the middle Region of it
and therefore no wonder if the Refrattions in the
Torrid and Temperate Zones are lefs s for the Air
that caufes them is lower, which fhould caufe the
Refrattion to be greater; yet it muft be much
more rarified than the other Air. Butto this it
.may be objetted, that the Obfervations of the Sai-
lors were made in a clear Air, as themfelves fay ; to
which I anfwer, that yet ’tis not probable that the
Air was then fo fubtile as the cleareft Air in the
Torrid and Temperate Zone. Secondly, it may be
faid that the Air of the Frigid Zone, when the Sun
returns to it after a long abfence, is firft refined in

the
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the upper Region, and that the middle is fomewhat
more grofs, and therefore the Sun is feen by two
Refraétions, as the Stars are thro’ Air and Glafs,
and a double Refraction deprefleth the Star under
the Horizon more than a fingle one, and fo the
Altitude of the Air of one Mile, or three Quar-
ters, will be enough. Nor can it be objetted,
why doth not the fame thing happen when the Sun
departs from that Air, and the long Night begins;
for then “tis probable the Difference of the thick-
nefs of the Air is lefs, becaufe of the Sun’s long
Continuance ; or we may fay the Exhalations are
more grofs, in the Mornings of that Zone, after
that long abfence. Thirdly, if a double Refrattion
doth not fatisfy, and it will not be-granted that
the upper Region caufes no Refraction, as was
faid, then it muft be granted that the Air in that
Place of the Frigid Zone was then much higher
than in our Temperate Zone, and alfo much groffer
(for ’tis only the Altitude that leffens the Refra-
&ion): but if there be a great thicknefs, the Re-
fraction is much more encreafed thereby, than s
diminifhed by leflening the Altitude. But the firit
of thefe three Caufes is beft, that fuppofes the Al-
titude of the Air to be two Miles (for it cannot
be lefs in Nova Zembia where the horizontal Re-
frattion is faid to be 4 degr. 30 min.): the other
two lie under feveral Difficulties. We have faid
it was the thicknefs of the Air that was the Caufe
why, the Altitude being the fame, the Sun was not
feen for fo many Days after it ceafed to rife on the
third of November ; and fo we muft anfwer, that
the Caufe may be the fame why the fame Dutchmen
did not, on the thirtieth of May 1596, fee the
Sun in the middle of the Night, in the Latitude -
69 degr. 42 min. when it was not one Degree under
the Horizon, But we have faid too much of this,
occafioned by the difficulty of the thing; tht;ré
. m
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muft be, for an accurate knowledge of it, moft
accurate Obfervations. Yet we muft not think,
that if Obfervations of a Star, in different Eleva-
tions, do not give the fame Altitude, that there-
fore it hath different Altitudes, on account of the
Difference of the Denfity of the Air, which is
greater the nearer the Horizon ; and therefore Ob-
fervation will give a different Altitude, tho’ it be
the fame, for, in the Calculation, the Denfity, and
confequently the Refraétion, isaccounted the fame.

PROPOSITION XXXI.

Having the Depreffion of a Star under the Horizon
when it firft-begins to appear (that is, having the bori-
zontal Refrattion of a Star), to find the leaft poffible
Altitude of that Air, in which the Refrattion is
made 5 and the Groffuefs of that Air and the great-
eft Quantity poffible by which it exceeds the Denfi-
ty of the AEther ; that is, the greateft Refrattion
poffible.  Or more generally thus : Having the Re-
fraction of a Star, atir’s apparent Altitude, to find
the leaft poffible Height.

LET the horizontal Refradion be nfL, (Fig.
28.) or the Depreflion of the Star under the Hori-
zon gfsor g L s, when it firft begins to appear, as
it was in Nova Zembla 4 degr. 30 min. *Tis known
from the Doétrine of Optics, if a Ray, as s f, touch
the Air in f'; that is, ifthe Angle Sf= or nf T be
a right Angle, then the Ray is not refracted ; but if
the Star be under the Tangent, then no Ray can
come to f direétly. Therefore it is requifite the
Star be above that Tangent, and that s f= or nfT
be lefs than go degr. Let it then be 89 degr. 59 min.
or go itfelf, provided it be no greater than from
#f T. Letthere be taken the Angle of horizontal Re-
fraction 4 degr. 30 min. and there remains the %nglrf



Cuar. 19. of Univerfal Geography. 465
TfL 85 degr. 29 min. the greateft that can be;
then if it be made as the Sine T fL is to the Radius,
fois LT to Tf, which is the lealt Altitude of
the Air poflible, For becaufe the Sine T fL is
the greateft that can be, the fourth Proportional
T f is the leaft that can be, if the middle Terms,
viz. the whole Sine TLf and TL, be ftill the
fame: if the Refraction of the Ray, that appears
at the Horizon, be not given, but the Refraltion
in the Altitude ¥ L g, we may work the fame way
in the Triangle L7 T.

LIKEWISE the Proportion of the Sine of
the Angle #nf T 89 degr. 59 min. to the Sine T fL
85 degr. 29 min. will be the greateft poflible Pre-
portion between the Denfity of the Air and that of
the Ather,

PROPOSITION XXXIIL

Having the Altitude of the Air, and one Refraltion
init of a Star in a certain Altitude, to find the
Law of Refraion, or the Proportion of the Sine
of the Angle of Incidence, to the Sine of the re-
Jraled Angle s or to find the thicknefs of the Air by
that Refraftion.

T HE Altitude of the Air muft be greater than
that we found to be the leaft poffible, otherwife
the Refraétion is not right taken, and the Problem
is impoffible. (F7g. 28.) Let it therefore be greater,
fuppofe T r; and alfo let the Refration in the ap-
parent Altitude ¥Lg be mrL. Then there may
be found the refrated Angle T r L (having T,
T L, and the Angle T L) to which T r L. if you
add mrL, you will have the Angle of Incidence
mr T, and the Proportion of the Sine m 7 T to the
Sine L7 T ; which will be the Rule of refrallirg

VOL. L Hh in
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in that Air, or the Proportion of the Air’s Denfity
to that of the Alther,

PROPOSITION XXXIIL

Having the Alitude of the Air, and the Refrailion
of a Star in one Altitude 5 to find the Refrattion in
anvther Altitude.

FOR Example, let the Altitude of the Air be
T for Tr, and the Refraction zfL at the appa-
rent Altitude 0, and the horizontal Ray is the re-
fracted Angle. Then let there be given the appa-
rent Altitude r Lgor xL g, and let the Refraétion
be found by the preceding Propofition, or the Pro-
portion of the Sine # fT to TfL. Then in the
Triangle Tr L, having T7 and TL, and the
Angle LT, find the Angle T7L; and as the
Sine TfL istothe Sine Tfan. Solet TrL be
to another Sine, which will be the Sine of the
Angle m» T, from which take Tr L, and there
remains the Refrattion m » L which was fought.

THE Antients ufed 2 more intricate and alfo
a falfe Method for finding it.

PROPOSITION XXXIV.

Having the Altitude of the Ar, and the Law of Re-
fraétion 5 to find the Refration at the apparent Al
titude of the Star, and from thence ithe true Altitude.

T HIS is the fame with the former, where the
Law of Refra@tion was to be found from a, given
Refraétion in a given Height. Examples for
working may be taken, ' from the Table laid
down before. : :

. ’ 5
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Of the Reflection of Laght in the Air,

PROPOSITION XXXV.

The Rays of the Sun and Moon are not only refrafed
after they have entered the Atmofpbere, but alfo re-
fletted from the Particles of Air, or beat back as it
were from a roungh Mirror, becaufe of the irregular
Situation of the Particles.

FOR if otherwife, no part of the Atmofphere
would be lucid, except that the Sun is above s
and the Sun being in the Eaft, the Air in the
South and Weft would be dark ; therefore as
fome Rays pafs thro’ the Atmofphere, fo fome are
reflected feveral Ways, from one Particle to ano-
ther, and thus they make the Air lucid.

PROPOSITION XXXV

Refletion of the Rays of the Sun from the Particles
of Air, 15 the chief Caufe of the Twilight, that isin
the Murning and Evening.

THIS is evident from the preceding Propo-
fition 5 for as the Sun being in the Eaft, it’s Rays,
darted to the Weft, are reflected to our Eyes,
and fo render the Weft Part vifible ; fo the Sun
being under the Horizon, it’s Rays fhot into our
Air, ate reflefted-to our Eyes from the Eaft in
the Morning, andfrom the Weft in the Evening.

Hh 2 PRO-
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PROPOSITION XXXVII.

The firft of the Morning Twilight, that is, the en-
lightned Air in the Eaft, and alfo ihe end of the
Evening Twilight, begins when the Sun is about 18
degr. under the Horizon.

T H1S Propofition is built on Obfervation ; for
if in the Morning, fuppofe about one or two
o’Clock, we obferve narrowly towards the Eaft,
when a little white Colour begins to appear in the
Air to the Eaft Part of the Horizon, and note the
Hour and Minute, we may thence know the De-
preflion of the Sun,

WE here fuppofe that the Air is clear, of which
there being a grear Difference, fome have therefore
thought the T wilight begun and ended at the twen-
tieth Degree under the Horizon, others only at
the fixteenth Degree; for the groffer the Air is,
the Twilight is the lefs fenfible; the contrary of
which we faid happened in the Refraétion, which
is then moft fenfible.

PROPOSITION XXXVIIIL

The Altitude of the Air, or the Matter that caufes the
Twilight, cannot be known from the Quantity of Twi-
light, as fome bave thought ; nor does the beginning

<« of the Twilight proceed from. a fingle, but a donble
Reflection. :

Let TLA (Fig. 29.) be the Earth, gfom the
Bounds of the Air, and L the Place of the Earth in
which the Twilight appears, or the Light in the ho-
rizontal Air f, and therefore f L, is the Ray refleted
from the Air f, and theincident folar Ray f¢ S. Ma-
thematicians, who have written of the Twilighr,hwill

ave
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have the incident Ray in £, which makes the refle¢t-
ed Ray /L, to come from the Sun s; and becaufe no
Ray can come to ffrom the Sun, while the Sun isun-
der the Tangent fb 53 therefore when the Sun comes
to the ‘Tangent fhs, for Example to 5, then doth
the Ray begin to come to f; and becaufe they will
have the Refletion to be from f, as from a con-
cave Mirror, therefore T f5 muft be equal to
T fL; and becaufe the Sun is found te be 18 degr.
under the Horizon, zfs muft be 18 degr. and
Lfb162degr.and T fbhor T fL 81 degr. and LT
9 degr. from whence T fis found 174 German
Miles (as Clavius and Nonius make it) and the Air
about eleven Miles: nay Albazen and Vitellio make
it thirteen Miles, !

SO great an Altitude of the Air is not to be al-
lowed as difagreeing with other Phanomena, and
being founded on a falfe Hypothefis, that the Ray
g hs, which makes the reflected Ray fL, comes
trom the Sun itfelf, which is falfe; for it comes,
by Reflection, from another Ray, for Example
from the Ray g/. And that it is not neceffary to
make a fmall Light in s, that the Ray fg fhould
come from the Sun itfelf, but that another Ray
may ferve, is proved from hence, that we fee, in
the weftern Air, fome Light before the Sun rifes,
tho’ ’tis certain no diret Ray can come from the
Sun to the weftern Air, but from another Particle
of Air, for Example from fand 03 and fo the re-
fleted Ray L. comes from the incident Ray fm
which is reflected from the incident Ray gf, and
again gf from another g L ; which perhaps comes
again from another. Secondly, ’tis worth remark-
ing, that they have made the Reflection from the
Alr as from a concave Mirror; the Center of
which Cavity is T the Center of the Earth, which is
falfe; for the Rays reflect from the Air without any
regard to the Center of the Earth, but to their Sy-

Hh 3 perficies,
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perficies, asis evident from the Ray L m, which
comes from the weftern Air to L ; for if it came
from m as from a Concavity, it’s incident Ray
thould have come from the Place », whereas it
comes from o, or between f and 0. Therefore the
Ray L m fo refleted, is from the Particle 7 as the
Fig rre required, And in the Air there are Parti-
cles of very different Figures; and fo no wonder if
they make Reflections thro’ the Air every way.

PROPOSITION XXXIX,

Suppofing the Tawilight is not made by one but a double
Reflection, to find from thence the Altitude of the
Airy which may agree better with other Obferva-
tions.

IT was faid in the laft Propofition, that the
Ray g bf, (Fig. 29.) which makes the firft refle¢t-
ed Ray in the Beginning of the Twilight, does
not come from the Sun itfelf, but that ’us refleéted
in g3 let therefore the incident Ray be g/ (which
may touch the Earth 7 p, and {o /g is the firft Ray
which can cometo g) and let us now fuppofe it ta
come from the Sun 1tfelf immediately, and by Re-
fraction to be turned a little afide; that is, let QL
be the Ray from the Sun, and let /pg be the refract-
ed Ray, and g4 s the refle¢ted Ray, and fL the fe-
cond refle@ted Ray. The Altitude of the Air T £
is to be found ; and, becaufe the incident Ray Q!
vefraQls into g /¥, let us fuppofe the Angle of Re-
fraction g/x to be 30 min, and that the Center: of
the Sun is 17 degr. under the Horizon, when the
Twilight begins; therefore the Limb of the Sun
will be 16 degr, 45 min, under it, and fubftracting
the 30 min, for the Refradtion, and Angle K x
will be 16 degr. 15 min. which is the. Depreflion, of
the Sun’s Limb after Refrattion, And becaufe

L,
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KL, Kpareequal, and alfo fL, gp, then K g,
K fwill'be equal, and the Angle K /g cqual to Kgf,
and both tegether. equal to g K7 16 degr. 15 min.
therefore K fg is 8 degr. 7 min. and fT L 4 degr.
and TfL 80 degr. whence T f is found to -be
861 Miles and a half, and thus the Air’s Altitude
1 Mile and a half, which is far lefs than was for-
merly made by the Twilight, and will be found
much lefs if a threefold Reflettion be made
the beginning of the Twilight ; which is not im-
poifible.  And this double or triple Reflection is
better allowed for the Caufe of the Twilight’s
Continuance, than that which Kepler brings from
the fplendid Matter about the Sun.  You may fee
more of the Time of Twilight and it’s various
lengths, in the fecond Part of this Book.
L

i PROPOSITION XL.

To find the Altitude of the Clouds by the Quadrant (a).

THE Air being calm and clear, fix on fome
Point in the Cloud that is remarkable, and mea-

(@) Mr Boyle tells us, that a
good Aftronomer, who had
divers times meafured the
Height of the Clouds, affured
him, that he could never find
any that were above three quar-
ters of a Mile high, and that
few exceeded half a Mile. And
Mr Crabtrie (an excellent Ma-
thematician of the lalt age) upon
meafuring their Height, was
furprized to find them no high-
er, and wrote to his friend (that
great Genius of the lalt age) Mr
Horrox, aboutit. Who in his
Letter, Now. 23. 1637, tells
him, ¢ I am not furprized that

¢ you feund the Clouds fo low,
becaufe I have often found it
fo. I remember that I con-
trived a2 way, about two or
three years ago, of taking the
Height of the Clouds with
a Quadrant, all at one Station ;
and I never could find any,
that were at mott above a
Mile and half high.> After-
wards, fzith be, ¢ 1 found the
¢ fame method in Kepler (Ajir.
¢ Cop. p. 70.) where he faith,
¢ The Clouds are never above
¢ a quarter of a German Mile
¢ high, that is one of our
¢ Engli/b Miles.

P N N Y
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fure i’s Hejght as if it were the Top of a Steeple,
at rwo Stations : by two Obfervers at the fame time ;
and thus you may find ir’s Height, which is never
found to be above a Quarter of a Mile.

PROPOSITION XLI.

To meafure the Quantity of the Air, baving it’s Al-
titude given.

THIS is only to meafure the Space between
the Earth and the utmoft Bounds of the Air, which
is eafily done, having the Altitude of the Air, by
meafuring the Solidity of the Sphere made of the
Earth and Air, and then of the Earth only ; and
fubftrating the one from the other, there remains
the Quantity of Air. g

PROPOSITION XLIIL
The Air of certain Places bath fome peculiar Properties.

THUS in Egypt it {eldom, or rather never,
rains ; and if fmall Rain fall at any Time, there
follow Difeafes, as Catarrhs, Fevers, Afthmas, (Jc.
The Inundation of the Nile, and the daily Hoar-
frofts in the Morning, fupply the want of Rain.
And fo in the Kingdom of Peru, there are never
feen Rains: and in feveral Places under the Equa-
tor it rains for a whole half Year, and is fair the o-
ther. Sce Part ii. Chap. xxvi.

T HE Ifland Pulon Timor is for the moft part
covered with Mifts and Hoar-froft.

IN the Ifland Sumatra, the Air is unwholefome,
on account of the feveral ftanding Pools in it 5 and
the like holds of feveral other Places, as in old
Mexico, Malacea, e,

THE
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T H E Ifland of 8§t Tbomas, lying under the E-
quator, is thought of all Countries to have the
groffeft unwholfomeft Air, tho® it be moft fruitful
in every kind.

IN the Province of Chili the Air is fo very
fine and {ubtile that the Blade of a Sword, fheathed
without wiping, will not ruft.

I N the Azores the Airand Winds are fo fharp
as in a fhort time to corrode Plates of Iron and
the Tiles on the Houfes, reducing them to powder.
- ARISTOT LE fays, that on Mount Olympus
thereis not the leaft Motion of the Air, nor even
any Air at all, for the Characers, written on the
Dutft there, remain as at firft, after many Years;
and they that go up it, cannot live there, except
they carry with them wet Sponges, by the help
of which they breathe.

IN dmerica, when the Spaniards were pafling
from Nicaragua to the Province of Peru, many of
them, asthey pafled over the Tops of the Moun-
tains, did, with their Horfes, there breathe their
laft, or were turned into Statues with the Cold 3
and thus continued *till they that efcaped returned.
Some think this was owing to want of Air, but that
is not likely ; nor what Ariffotle fays of Olympus ;
for the contrary is found on higher Mountains,
whofe Tops are covered with Snow. Therefore
*tis certain thefe Mountains could not be above the
Air, but the Air fnowed upon them. See the Chap.
of Mountains. Bufbequius, an Eye-witnefs, fays, that
Olympus in Summer is covered with Snow.

THE Air about the Iflands in the Indian O-
cean is fo fragrant with the fmell of Spices, that
Seamen perceive it (efpecially when the Spices are
ripe) three or four Miles off, when the Wind is
againft them.

T HE Sea Air is more unwholfome than that on
Land, and lefs agreeable to thafe that are not ufed

to
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to it. The Difference is very fenfible when Seamen
come near the Shore ; for they know when they are
within a Mile of the Land, by drawing in the
Land Air in breathing. ‘This the Seamen of
Soffala, on the eaftern Shore of Africa, know efpe-
cially. :

V\}I’ HILST this was printing, I met with an
Obfervation made by David Frelichinus on Mount
Carphathus in Hungary, which, becaufe ’tis very
ufeful in forming a Judgment of the Altitude of
the Ajr, and of it’s feveral Regions, I thought
proper toadd it here, tho’ it fhould have come inat
Prop. xviii. He fays < Carpathus is the chief of the
Mountains in Hungary, which Name is common
to all that Tra&t of the Sarmatian Mountains,
which feparates the Hungarians from the Ruffians,
Polanders, Moravians, Silefians, and thofe in that
Part of Aufiria beyond the Danube. Their high
and frightful Tops that are above the Clouds
appear at Cefareopolis. They are called fometimes
by a Name importing that they are almoft conti-
nually covered with Snows; and by another
Name that imports them to be bald and fhaven
as it were. And indeed the Rocks there do far
exceed the Alpsin ltaly, Swilzerland, and Tyrol,
in roughnefs and Precipices: they are almoft un-
paffable, and no Body goes near them but thofe
that are curious Admirers of Nature,
¢ AND to mention this by the way; when I
was a Youth, having, in 7#ne 1615, a Defire to
try how high thefe Mountains might be, I went
up with two of my School-Fellows: when I had
got up to the Top of the firft Rock with great
Difficulty, and thought I was on the Top of all,
there appeared another ragged Rock much high-
er ; and when I had clamber’dto it, over many
large and loofe Stones, (any one whereof being
thrown down would carry fome hundreds far
: ¢ greater

o
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cater before it, with fuch a Noife, that one
would think the whole Mountain were tumbling)
again another higher appeared, and then fome
leffer, the latter whereof ftill exceeded the former
in Height. Through all thefe Caverns I was obli-
ged to pafs, with the utmoft Danger of my Life
till I gained the Summit. Whenever I lock’d
down from the fteep Rocks into the Vales below,
that were thick fer with large Trrees, the Appear-
ance was like that of a dark Night ; or elfe of
the blue and high Sky, which we {fometimes fee
in fair Weather. And itappeared to me; that
if T had been to fall, I fhould have tumbled,
not to the Earth but into the Heavens. For the
vifible Objecks, on account of the great Declivi-
ty, appeared diminifhed and confufed. But when
I afcended to a higher Mountain, I came into
thick Clouds, and having got thro’ them, Idid
after fome Hours fit down, when I was not far
from the Top, and plainly obferved the white
Clouds, Iwasamong, moving below ; and over
them I had a clear profpect fome Miles beyond the
Bounds of the Country of Sepufiam, in which the
Mountains were. Ialfo faw other Clouds higher,
others lower, and fome equally diftant from the
Earth ; from all which I gathered three things,
1. That I'had paffed the beginning of the middle
Region of the Air. 2. Thatthe Diftance of the
Clouds from the Earth is different in different
Places, acccording to the Vapours raifed. 3. That
the Diftance of the loweft Clouds from the
Earth, is far from being feventy two German
Miles, as fome would have it; and is only half
a German Mile. WhenI came to the Top of
the Mountain the Air was fo thin and calm
that T could not perceive the Motion of a Hair,
tho’ there. was a vehement Wind when I was on
the Mountains below. From whencel find that
¢ the



476 The Abfolute Part  SzcT. VI,

(4
[

(3
<
<
€
<€
€
1
€
<
¢
[3
[ 4
[
<
[
<
[
[ 3
[
1
3

the higheft Top of Mount Carpatbusrifesa German
Mile from it’s loweft Root up to the higheft Re-
gion of the Air, to which the Winds never
reach. I fired a Piftol on the Top, which at
firft made no greater Noife than if I had broke
a Stick or Staff’; but, after a little time, there was
a murmuring for a long while, which filled the
Vallies and Woods below. And coming down
thro’ the ancient Snows to the Vallies, I fired
again, which made a dreadful Sound, as if
great Guns had been fired, and I was afraid the
whole Mountain thould come down on me. The
Sound lafted for half a Quarter of an Hour,
*ill it had reached the moft fecret Caverns,
where the Sound being enlarged refle¢ted back
every Way; which Caverns not being above,
there was at firft little rebounding, but when
the Sound reached thofe below, it rebounded vio-
lently. On thefe high Mountains it hails or
fnows for the moft Part, even in the middle of
Summer ; viz. as oft as it rains in the neighbour-
ing Vallies below : which I have found. The
Snows of different Years may be known from

¢ gheir Colour and firm Surface.

CHAP,
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CHAP XX

Of the Winds in general, and of the Points of
the Compayfs.

H E Wind is a Motion of the Air ; and there~.

fore the Confideration of it belongs to the
Abfolute Part of Geography ; efpecially feeing the
Knowledge of it belongs to Hydrography, and.
moft of all to Navigation, which requires fome
Knowledge of Geography : and tho’ I willingly
allow ’tis more Phyfical, yet becaufe it contains
feveral things, that relate to Geography we fhall
fpeak briefly to it.

PROPOSITION I

The Wind is a Commation of the Air which may be felt,
or which bath fome Force.

THUS it may be defined by the Confent of
all Nations : nor do I care to difpute. with Critics
about it. If the Motion be gentle, ’tis called a
Gale or Breeze; and if it be not felt, ’tis not
called 2 Wind ; for fuch {fmall Motions are con-
ftantly in the Air, tho’ there is no Wind, as ap-
pears from the Sun-Beams let into a dark Cham-
ber, thro’ a fmall Hole, where you fee the Atoms
carried with the Air: and therefore we put in the
Word felt in the Definition, bécaufé the Motion of
the Atoms is only feen,

PRO-
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PROPOSITION II

77): Winds ﬁzr\ tbe moft part tend from one Point
1o the oppofite, and drive Bodies befors them.

T HIS appears from the Forcé of Wind on
our Bodies, and efpecially from the Vanes fet on the
Top-mafts of Ships, which turnto the Point con-
trary to that the Wind comes from. Yet this is
not always dire¢t and conftant, but with fome
Agitation to the adjacent Points. Some think there
thould be added in the Definition, 2 Commo-
tion towards orie Point, or to the fame Part; but
we think it may be better left out, feeing there are
fome circular Winds ; and, fpeaking dccurately,
no Wind exa&ly obferves the fame Point.

PROPOSITION WL

A Point of the Compayfs is an imaginary Plane; perpen-
dicularly extended from any Point of the Earth to one
of thofe that ate on'the Citcumference of a Circle,
having that Point for it’s Center.

SUCH is the true and common Notion of a
Point of the Horizon. Sometimes the Points on
the Horizon, are the Things we call Points by
way of Eminenoe, Rkl

T HE explaining of the Points of the Compafs
doth rot belong to this SeGtion of Geography, bur
to the third, of the Comparative Properries's but be-
caufe the feveral Winds are called by thetn! or they’
by the othier ; therefore we heré anticipate treating
of them. And this is their Ufe, - that when feveral
Things have different Situations we detériniine them
thereby. -

PRO-
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PROPOSITION Iv.

The Points are infinite in number, for Planes may be
draswn from all the Points on the Horizon 3 but only
thirty two of them, bave got Names, which are coms
mon to the Winds that blow from them.

T H E Points, and alfo the Winds, are two-fold
as the Cardinal and Collateral; the Cardinal are
North, South, Eaft, and Weft. The Collateral are
thofe between two Cardinal ones, of which there
are twenty eight, there being feven in every fourth
Part of the Horizon ; and of thefe, thofe that
are exaétly in the middle between the two are
the chief ones, being 45 degr. diftant from the
Cardinals, as N.E. S.E. S. W. N. W,

PROPOSITION V.

Thefe thirty two Points are equally difiant from each
other, viz. each from it’s adjacent Point 5 whence
there are 11 degr. of the Horizon, and 15 min. be-
twixt every two adjacent Points: And the Cardinal
Points are go degr. from each other.

T H E RE being 360 degr. in all Circles, foon
the Horizon ; and thirty two Points being on the
Horizon, each Point muft be 11degr. 15 min.

T HIS Divifion, with the feveral Names of
every Point, was made by the Germans, as moft
commodious 5 their Names are not eafily exprefled
in other Languages: tho® Their Order and
Names are in the following Table.

N for
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N for Northy S for South, E for Eaft, and W Jor

Weft.
o North Eatt. South, Wett.
and by E EandbyS SandbyW  Woand by N
NNE ESE SSw - W ;IHW ’

NEandbyN SEandbyE SWandby S NWand b
NE SE- 0 swo NW a

NEandbyE SEandbyS SWandbyW NW and by N
ENE SSE WSW NNW
Eand by N SandbyE Wandby S N and by W.

PROPOSITION VI

Becanfe there is a confiderable Diftance between the/z
ihirty two Points, fome put a Point between every
two, and make fixty four s which are obferved in
long " Voyages. '

B U T Mathematicians, finding that Divifion not
accurate enough, made as many Points as Degrees
on the Horizon. wiz. three hundred and fixty,
which are expreffed by their Diftance from the
North and South ; but there is not required fo
nice a Divifion for the Wind.

Y E T the thirty two Winds might be better de-
figned than from the thirty two Points, from which

.they blow ; and this would ferve in all Languages ;
that is, if they were called the firft, fecond, and
third, as they are in order from the one Cardinal
to the other.

PROPOSITION VIL

The Antients, both Greeks and Latins, counted frw
Winds, or ratber they gave Names to few 5 nor
are thefe few determinate, one Wind baving feveral
Names, not taken from any order, which make it

bard to underfiand their [everal Points.
INDEED
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INDEED the Gresks had antiently but the
four Cardinal Winds ; nor are any more mention-
ed by Homer : and to thefe they afterwards added
four ; 1, That was made one where the Sun ri-
feth at the Winter Solitice, between the South
and Eaft, called Ewurus; for the Eaft Wind itfelf
was called Subfolanus 3 but Gellius calls the former
Vulturnus, and the Eaft Wind Ewrus. 2. That
Point in which it then fets, called Africus. 3. That
where the Sun rifeth in the Summer Solftice, be-
tween the Eaft and North ; and the Wind from
thence was called Aquilo. 4. Where it then fets
between North and Weft, called by the Grecians
Corus,

PROPOSITION VIIL
Thbe Defignation of the Winds by the Greeks was

very incommodious for Sailors, and others; wbhich
Inconvenience they did not much find, not going far
Jfrom Greece in their Navigations.

FOR in Places of different Latitudes, thofe
Divifions they made, were not the fame; yet the
Grecks retained them, augmenting them with o-
ther four intermediate Winds, which they gave
Names to, and fo made twelve in all : tho’ others
among them gave other Names to fome of them.
The Latins added one between evety two adja-
cent Winds; and fo made twenty four. And Se-
neca {peaksof their being obferved of old by ¥arro
to be incommodious, and ‘therefore they were fo
ordered as to be made equally diftant, without
regard to the Place of the Sun’s rifing and fetting
at different Times of the Year. But what Sereca
fays, that there are no more Winds than twelve,
is erroncous and ridiculous : For they are infinite.

VOL. L Ii P RO-
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PROPOSITION IX.

We bave explained the feveral Winds that bave their
Names from the Points they blow from, and fbewn
ibat the Divifions of the Greeks and Latins are
incommodious for Navigation and Geograpby.

THEREFORE we retain the Divifion of
the Moderns into thirty two Winds, equally di-
ftant.  And thofe are called oppofite and contrary
Winds that blow from the Points diametrically
oppofite: for we confider the Winds as coming
trom another Place to us; but the Points we con-
ceive as extending from us to another Place,

PROPOSITION X,

The Caufes of the Winds are various; for [eeing tbe
Wind is nothing but a continual Impulfe of the Air,
all thofe things that caufe the one, are Caufes of
the other.

1. THE principal and general Caufe is the
Sun itfelf, which, by it’s fiery Beams, rarifies
and attenuates the Air; efpecially that which is
juft under it; and the Air rarified takes up more
Room : and hence it is, that the Air thrufts for-
ward the Air next to it ; and the Sun going round
from Eaft to Weft, the Preflure is made weft-
ward, as appears in moft Places of the Torrid Zone,
and every where there on the Sea a continual
Eaft Wind blows: and the Air rarified prefles
weftward within the Tropics. There is a Prefiure
indeed all round, but the Air is not admitted to
other Points, the Preffure not being fo great as
towards the Weft, becaufe the Sun moves that
way, but in our Climate, ’tis fo only for the moft

part,
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part, before and: after Sun rifing, when  there are
no other. Winds that blow ftronger, and overcome
it.  And fome Places, or other Points, are more
difpofed to receive this Force than others; and
therefore when the Air is thruft moft to the North,
the Wind is faid to blow from the South; and
fo of other Winds. And ’tis to be obferved, that
when this is to any Point between the four Car-
dirals, then the Wind feems different in different
Countries. For tho’ the Point, in refpect of the
Place the Sun is vertical to, be but one, yet it is dif-
ferent in refpect of other Places. And thus one and
the fame Caufe makes a Wind that hath different
Names in different Places: if that Caufe be af~
{ifted by others the Wind is ftrong, if hindered”
but weak., And oft-times another Wind blows that
is helped by the general Caufe.

2. THE fecond and moft frequent Caufe of the
‘Wind, are the Exhalations from Sea and Land that
are raifed plentifully, and with fome Force; but
they do not caufe a Wind *till they begin to ra-
rify. \
3. THE Rarefaltion and Attenuation of the
Clouds, great or fmall, made by the Sun and other
Stars, or by the fulphureous Particles and Fire in-
clofed in a Place.

4. THE melting of Snow and Ice, efpecially
that which lies on high Places : for they are not in-
tirely melted.

5. THE Rifing, and various Situation, of the
Moon and Stars,

6. T HE Condenfation or Rarefattion of the
Air and Vapours by Heat or Cold.

9. THY defcending of Clouds that thereby
prefs the Air below.

* T HE Confideration of the Zolipile is of ufe,
for underftanding thefe Caufes of the Wind ; for
the Water inclofed in it, being heated with Fire,
¥ 4 Ii2 fends
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fends, out of a fmall Hole ofit, a ftrong Steam of
Vapours, like a Wind blowing, which continues
*till the Water is all exhaled. The groffer Air that
furrounds ferves inftead of that fmall Hole ; and
fometimes ’tis ftrengthued by other Vapours and
little Clouds behind it, and fometimes ’tis conden-
fed, and fo makes way for the Air to move to that
Point.

PROPOSITION XL

Why the Wind may blow in a Line perpendicular to
' the Horizon,

THE Reafon is, that the Air furrounds the
Earth in a f{pherical Figure, and the Air is thruft
about for the moft part in a great Circle of the
Farth ; and tho’ the Air may be alfo thruft in a
tranfverfe Line, yet becaufe the Air doth not prefs
fo much, or refifts more at the Sides, therefore
the Wind blows in the middle.

W E fhall underftand this better if we confi-
der the firft Caufe of the Winds. For the Sun
thrufts the Air to all the Points of the Place that
it is vertical to; but ’tis not received in all thefe
Points, as was faid. If we then confider great
Circles to be drawn from that Place, and between
thefe, thofe to which the Air is forced, or in
which ’tis received, all the Places of the Earth-
fituated in that Circle, or Semicircle, will feel the
‘Wind coming down perpendicularly ; becaufe all .
great Circles that pafs thro’ any Place are per-
pendicular to the Horizon of that Place; for the
fame Reafon, if the Wind break out from a Cloud
broke, or diffolved, thofe Places that are fituated,
beyond thofe Circles will net feel the Wind, tho’
the Air move above their Horizon ; becaufe ’tis
not perpendicular, but oblique to that HorizYoxﬁ =
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Y ET ’tis not generally true, that the Wind
goes down perpendicular to the Horizon ; for of-
ten it blows in the Air tranfverfly.

THUS we may fee the Smoke that comes out
of a Chimney is not carried by the Wind all one
way, but a part of it goes another way.

PROPOSITION XII

Why the Winds blow with fome Interruption, refling
as it were for & Time, and on a fudden return
with Force; and why on the Sea they are more
conftant.

THE Reafon I fuppofe is, that the Caufe of
the Wind is not conftant, and takes fome time
to gather it’s Strength ; and the Exhalations being
more conftant on the Sea, and the Motion of the
‘Wind lefs hindered ; therefore that Change is not
fo fenfible there, tho’ there is fome Change as to
the Degrees of blowing.

PROPOSITION XIII,

Why no Wind blows perpendicularly from the Air or
Places of the Earth.

ARISTOTLE, inhis fecond Book of Meteors
chap. ix. treats very obfcurely of this Queftion ;
fo that his Followers do not agree about his O-
pinion : nor fhall I be at Pains to write their O-
pinions. The Caufe which feems to be more
intelligible is, that the Air being thraft down
to the Center of the Earth cannot go that way,
but is hindered by other Vapours that are forced
up; and the great Refiftance of the Air below
caufes the Force downwards, to tend fideways :
which is the more prollaablg becaufe that which

53 the
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the Wind confifts of is lighter for the moft part
than that Air; and alfo more rarified than the Air
near the Earth.

PROPOSITION XIV.
Why the Eaﬂ Winds are more frcglm'zt than the Weft.

THE Caufe of this is manifeft from Prop. 10,
where we made the Sun the chief Caufe’ which
rarifies the Air from Eaft to Weft; and. therefore
the Air is more prefled towards the Weft: and
this cannot be hindered except there are a great
Quantity of Exhalations or Clouds in the wettern
Parts, which is not very frequent.

PROPOSITION XV.

Why the North and Eaft Winds are more Sfirong and
Jevere, and the South and Weft Winds more weak
and gentle, rwold

THE Reafon is becaufe the North Air is grof-
{fer on account of the Cold, and the South Air in
our Zone is more rarified by the Sun; and the
more rarified the Air is, it’s Motion is the lefs
forcible 5 yet the South Winds are cold, dry, and
ftrong, in the Temperate Zone, contrary to ours,
no lefs than the North Winds are to us.. Buc
the Eaft Winds are fevere or more intenfe on a-
nother Account, viz. that they arife for the moft
part from the Rarefaction of the Air by the Sun,
which is continually carried from Eaft to Weft,
and fo is forced more towards the Weft.  But
2tis likely there are other Caufes which hinder
or promote this Motion. The Portuguefe Sailors
<call the North and -Eaft Wind Bryfas; but the
South and Weft they call Vendavales,': - PG
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PROPOSITION XVI,

Wby the South and Weft Winds are found to be botter
than the Eaft or North, which have a much greater
[rigorific Power.

THUS is the Queftion ufually propofed ; but
we muft know ’tis not to be underftood gene-
rally of all Places, but only thofe in our Zone ; for
in the other Temperate Zone, towards the South
from the Equator, the contrary holds good ; for
in thofe Places the North Winds are hot, and the
South more cold, and f{o the Nature of the Thing
requires, For the South Wind being more hot,
and the North more cold, proceeds hence that the
South Winds come from Places near the Torzid Zone,
and the North Winds from the Frigid Zone ; but
the contrary happens in Places near the Antariiic
Pole ; for the North Winds come to them from
the Torrid Zone, and the South Winds from the
Frigid,  But another Account is to be given of
the Eaft and Weft Winds; for the different Places
of the two Temperate Zones are not to be regarded
here.  Firft we faid in the preceding Propofition,
that the Weft Winds are lefs frequent in all Places;
the Caufe of which is the fame with that for which
the Weft are found to be hotter ; viz. becaufe they
blow for the moft part in the Night-time after
Sun fet, where the Air, prefled to our Place, is
hotter or lefs cold than the Air of our Place s as
being further from the fetting Sun than the Place
between us and the Sun then. There is another
Caufe which alfo holds good in the Difference
between the North and South Wind ;3 oiz. that the
Weft Winds do not blow fo ftrongly, but
with {fome flownefs ; for ’tis known that a Gale
-or Breeze is the colder the more fiercely it blows s

Iig4 tho’
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tho’ it be really in itfelf not colder; as our
Breath (which we can make either cold or hot)
thews.

PROPOSITION XVII.

Why Seamen when they fee a fnall black Cloud ex-
pet Wind from the Part in which it is, efpecially
if it be of a pale and blackifb Colour 5 and to ex-
Plain other Signs of the approaching Winds.

A twofold Reafon may be given; for either the
Clouds of that Colour thow that they are foon to be
refolved and diffipated intoa Wind ; or the Clouds
falling down by their Weight, prefs the Air be-
low, which caufesa Wind : of that peculiar little
Cloud which the Dutch call the Ox-eye, fee the Chap-
zer following,

WHEN the Sun appears fpotted, at it’s ri-
fing, and hiding itfelf as it were under a pale or
black Cloud, it foretels Showers or Winds to
come. 2. If'therifing Sun feem hollow, cafting
i’s Beams as it were from it’s middle, it fhews
a wet or windy Scafon approaching. 3. If'the Sun
be of a pale Colour at {etting, it denotes Rain 3
but if it be of a red Colour, it fhews the next Day
will be clear and calm. 4. If the Sun fet pale be-
hind black Clouds it thews there will be a North
‘Wind foon. 5. Ifthe Moon be red, like Gold,
*tis a fure Sign of a Wind to come, according to
the common Verfe '

Pallida Luna pluit, rubicunds flat, alba ferenat.

6. A Halo about the Moon; 7. If the Moon’s
Horns be blackith, and, 8. Ifthe North Hornof the
Moon appear to be more ftretched out, ’tisa Sign
of a North Wind; burt if the South Horn appc—far

2 : 0,
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fo, ’ris a Sign of 2 South Wind approaching, 9.
The rifing of the Moon, and remarkable Stars,
as Arturus, Orion, and efpecially the rifing of thofe
in Capricorn, with the Sun. 1o0. If the two fmall
Stars in Cancer, called Afelli, be covered with a
Cloud ; if the North one, then a South Wind ; but
if the South one, then a North Wind. r11. The
‘Winds do, for the moft part, begin to fettle in a
Point, when the Rains are over., 12. A certain
Noife and Murmuring ; as if there were a Boiling
heard in the Sea. 13. The Antients alfo took
their Signs from living Creatures ; as the Crow,
the Goat, the Dolphin, &¢. 14. From fiery Me-
teors, Lightening, and opening of the Ground,
and falling Stars; but not that Light feen in the
Dark, or Fack with bis Lanthorn.

PROPOSITION XVIII

Why the Winds in Spring and Autumn blow more

Jirongly and frequently, than in the Heat of Summer
or Cold of Winter.

I fuppofe *tis fo in Spring, partly becaufe of the
melting of the Snow, efpecially in high Places
partly becaufe the Pores of the Earth are then
open, and fend forth more Exhalations 3 and part-
ly becaufe the Air and Vapour then becomes more
rare 3 being condenfed in the Winter, Moreover,
there falls much Rain a Month before the Spring,
and in the Spring itfelf, becaufe the moift Con-
ftellations are in thofe Places of the Zodiac, into
which when the Sun enters the Spring begins,
But the Caufe of the frequent Rains, and blowing
of the Winds in Harveft, is, that the Sun then
draws up fome Vapours; but the Heat being
fmall, it only draws thofe that are groffer and
not fine enough, But in the Summer there faré

ew
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few Winds, for the fame Caufe for which there
are Rains but feldom then ; viz. that the Sun does
too much attenuate the Exhalations, and fuffers
them not to go fo much together as is neceffa-
ry to produce Wind. Which Caufe is not indeed
general, nor always true; nor is it generally true,
that there are no Winds in the hot Summer, but
only that it often happens fo. Ina fevere Winter
there are few Winds ; becaufe few Vapours are then
exhaled, and thofe that are raifed are either con-
denfed to Snow, or elfe are not {o rarified or diffi-
pated thro® the Cold, as to caufe a Wind.

PROPOSITION XIX,

In what Altitude, or in what Region, of the Air, do
the Winds begin to blow ?

SOME think they are not above the lower
Region of the Air; becaufe the Tops of high
Mountains, as Olympus, are found to have no
Wind on them. I doubt the Truth thereof, for
the Smoke from the Top of Mount Zina is feen
to be toffed here and there; and therefore I think
there may be fuch 2 Commotion of the Air in the
higheft Region alfo.

PROPOSITION XX. .
How far may one and the fame Wind blow ?

 THERE isa great Difference in this Matter 3
for the Winds blowing from Eaft to Weft, under
the Torrid Zone, feem to go round the Earth ; and
thofe alfo that blow thither from the South or
North ufe to accompany the Seamen a great way
for many Days. The'fame feems alfo true of col-
lateral Winds ; but here lies the Difference, :haiga the

me
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fame Winds differ in different Places, ‘as we “faid
under Prop: 10, at the end of the Explication of r_hc
firft Catfe.

CHAP XXL

Of the Kinds of Winds, and of Tempefts.

I N the preceding Chapter we-gave the D1v1-
fion of the Winds, their Differences, or rather
different Names, which they have from the fevéral
Points they feem to blow from.  This Divifion
was therefore accidental, and refpeting a certain
Place on the Earth, which thefe Points referred
to.  We fhall in this Chapter give other Divifions
and Properties of the Winds belonging to certain
Places of the Farth, or certain Times of the Yéar;
tho’ we wifh we had more and exaGer Obfetva-
tions of them, But we fhall produce fome that we
have gathered with much Pains from the Joumals
of Sailors,

PROPOS ITION I
Some' Wi mfs are conflant, atbm‘ inconfiant,

THE conftant are fuch as blow at leaft: one
Hour, or two, from ti® fame Point.

T HE inconftant are fuch as blow one while
from one Point, and another whxle from another,
in a fmall Time,

THE Caufe of their fhort continuance in one
Point, and of their changing ona fudden, feems
% © 10

-
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to be firft their proceeding from a general Caufe,
or 2 Caufe that i1s more or lefs durable,

T H U StheWinds that proceed from the Motion
of the Air with the Sun are conftant ; and thofe

Jikewife that proceed from the melting of the Snow.

t

efpecially in high Places. 2. There being no fuch

‘Vapours in that Quarter the Wiand*blows from

as are fit to make Wind. 3. If the Air about the
Cloud, from which the Wind comes, be thicker,
and hinder it’s Paffage; but if the Air is not thick
or clofe together, and but a few Vapours, here
and there, in the feveral Quarters; or laftly, if
the general Caufes do not operate there, then the
Wind is found to be changeable, and for the moft
part gentle.

PROPOSITION II.
3 There is a General and Particular Wind.

THAT is called by Sailors:a General Wind
which blows in feveral Places at-one Time, thro’
a large Tract of the Earth, almoft all the Year
round. ) :

A ND this Wind is hindered, 1. In Places of

the Sea near Land ; for here they drive againft

the Vapours that come from other Points; and
therefore ’tis in the middle of the Sea that
this General Wind is obferved. 2. There may
alfo blow another Wind in the middle of the
Sea, when there isa Cloud, or fome other Caufe
in.another Point, ftrong enough to  produce
Wind. From thefe two Caufes it is that the Ge-

.ral Winds are not fo conftant as they might be

otherwife, i
THE SE General Winds are.found only be-

‘tween the Tropics round the Earth, exceptin fome

Places where they are feven Degrees beyond the
‘ ‘Tropics 3
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Tropics ; and they are ever from the Eaft, or
from collateral Points, as South-Eaft and North-
Eaft, and that the whole Year round ; yet not
always with the fame Degree of Force in all thofe
Places, but they are hindered in fome Places more,
in others lefs. They are moft conftant in the Pacific
Sea ;3 wviz. that Part of it which lies between the
Tropics ; fo that the Ships which come from the
Agquapulco, a Port in New Spain in America, to
the Phillippine Iflands, that is, from Faft to Weft,
often fail three Months without ever changing or
fhifting their Sails; having a conftant Eaft or North-
Faft Wind: nor did ever any Ship yet perith in
that vaft Voyage of one thoufand f{ix hundred and
fifty Miles. And therefore the Sailors think they
may fleep there fecurely : nor is there any need of
taking care of the Ship, when that General Wind
carries them frait to their defired Port, the Phi-
lippine Ifles ; near to which indeed there are fome
other Winds that come againft the General Wind.
And thus ’tis alfo in failing from the Cape of
Good-Hope to Brafil in America 3 in the middle of
which Voyage lies the Ifle of St Helena, to which
they commonly go as they return from India to
Europe, and lies about three hundred and fifty Miles
from the faid Cape : which is run oft-times in fix-
teen Days, and fometimes in twelve, as the Ge-
neral Winds are more or lefs ftrong; and the
Seamen are as fecure when they come to the
fame Parallel of Latitude with 8t Helena (for the
Cape is beyond the South Tropic) ; their chiefeft
care is to obferve that they do not pafs by the
Ifland, as ’tis very fmall, for if they pafs it but
the eighth part of a Mile, they cannot return to it
for the eafterly Wind. Thus they are forced to go
to Brafilfor freth Water, or the other Ifland called
Afcenfion with great lofs of Time,

IF
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I F it be afked how they fail when they come the
contrary way, i. e. from the Pbilippines to New Spain,
or from Brafilto the Cape of Good-Hope going to In-
dia 5 in thefe Voyages the Reader muft obferve a
threefold Artifice ; for either they fail the Sea be-
yond the Tropics, (and thus do not go to St Helena
while they go from Ewurope to India), or when they
fail within the Tropics they do not go directly from
Weft to Eaft but obliquely, from the North, ora
Point collateral to it, to the South, and fome Point
collateral to it 3 or laftly, they chufe thofe Times
for failing in which they know the General Wind is
often diverted: but this laft feldom happens, and
therefore the other two are more frequent ; of which
we fhall fay more in the Chapter of Navigation.
THE R E are then two Seas under the Zorrid
Zone in which the General Wind, from the Eaft and
collateral Points, prevails thro’ the whole Year ;
viz, that between South Africa and Brafil, and
that between America and the Oriental Ifles, of
which the Pbilippines are a Part. And the third
Part of this Sea in the Torrid Zone, viz. between
South Africa and the Oriental Ifles, is not without
the General Wind; tho’ ’tis often interrupted
becaufe of the many Iflands there ; and more in
fome Places than others. This Wind blows moft
between Mozambigue, in Africa, and India, in the
Months of Fanuary, February, March, April 5 and
inthe reft of the Months other Winds blow, of
which in the following Propofition: This general
‘Wind is more hindered in the Seasamong the fudian
Ifles. The Eaft Winds begin to blow hard in the
Month of May atthe Ifle of Bands, with fome
Rain ; and at Malacca in September 5 and in other
Places otherwife, as will be thewn in the following
Propofition. ]
Y E T this General Wind does not happen alike
near the Tropic in all Places, but extends icfelf diffe-
0. 2 rently 5
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rently ; for the Tropics are diftant from the Equa-
tor on both Sides twenty three Degrees and thirty
Minutes ; and the General Wind extends itfelf in
one Meridian to the Latitude of twenty Degrees 3
in another to fifteen, in another to twelve.

T H U Sin the Indian Ocean, when the Eaft or
South-Eaft Wind blows, in the Month of Fanuary
and February, *tis not fenfible ’till you come to
the fifteenth Degree of Latitude,

S O in going from Goa to the Cape of Good-Hope,
they have not the General Wind ’ull they come to
the twelfth Degree of South Latitude ; which they
have to the twenty-cighth Degree of the fame
Latitude.

LIKE WISE in the Sea between Africa and
America, between the fourth Degree of North
Latitude, and the tenth or eleventh Degree,
Seamen have not obferved the General Wind to
blow ; for when they have failed from St Helena be-
yond the Equator with that Wind, to the fourth
Degree of North Latitude, then they have been
without it ’till they came to the tenth Degree of
North Latitude ; from which to the thirtieth De-
gree the North-Eaft Wind is found to blow con-
ftantly, tho’that thirtieth Degree is feven Degrees
from the Torrid Zone s yet inthe Parallel of fix,
feven, or eight Degrees of Latitude, &¢. it blows
in fome Places, but in the tenth Degree in all Places
*till they come to the thirtieth. Inthe fame manner
beyond the Tropic of Capricorn, between the Cape
of Good-Hope and Brafil, the South-Eaft Wind
blows to the thirtieth Degree thro’ the whole
Year.

A N D tho’, as we faid, this Wind is not fenfible
on all Shores, and much lefsin the inland Parts,
yet on fome it is fenfible enough; thus on the
Shores of Brafil, and on the Shores of the Kingdom
of Lowango, in Africa, the South-Eaft Winds bl?w

daily,
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daily, although other Winds are mixed with
them,

THERE is a threefold Caufe affigned by Na-
turalifts for this General Wind (for the Antients
knew nothing of it, nor of the Torrid Zone itfelf ).
Some think the Sun’s moving from Eaft to Weft is
the Caufe of it; becaufe it rarifies the Air that it
goes over ; which Rarifaétion follows the Sun, ftill
thrufting the Air before it.

OTHERS, viz. thofe who fuppofe the Hea-
vens fixed, and the Earth to revolve, are of Opi-
nion, that the General Wind comes from the
Earth’s moving from Weft to Eaft, and the Air
with it, but not fo faft as we; and therefore that
we go againft the Air, or the Air againft us,
from Eaft to Weft.

A third Caufe is brought by des Cartes, which is
altogether new ; (Part 4. Prop. 49. of his Principles)
where he endeavours to fhew that the Moon caufes
this Motion of the Air as well as the Tides; but
becaufe the Knowledge of his Opinion requires
alfo the Knowledge of his other Suppofitions, we
thall not fay any thing of it here ; being afterwards
to thew that it cannot be fo. The firft Caufe
pleafes us beft; and the fecond feems not to be
received ; becaufe feveral of the Copernicans do not
admit it; and no Reafon can be thus given why
it fhould blow only within the Tropics, and not alfo
beyond them («). i

PRO-

(#) Dr Halley, a Perfon well
skilledin Mcteorology, as well
as in all parts of Phyfics, has,
with extraordinary Accuracy,
profecuted the Hiftory of the
Conftant periodical Winds;
which he deduces not only from
the Obfervations of Seamen,
but alfo from his own Expe-

rience. But he only takes No-
tice of fuch Windsas blow in
the Ocean; there being fo much
inconftancy and variablenefs im
Land-Winds, that from them
a Perfon can make out nothing

clear or certain.
Firft of all then, he divides
the Ocean into three ample
Seas
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PROPOSITION 1II,

Some Winds bave a flated Time and Period, others
are unfixed, and blow at uncertain Times,

THOSE are called Stated and Periodical
Winds that blow at certain Times of the Year,

Seas, viz. 1. The Atlantic.
2. The Indian; and, 3. The Pa-
cific Sea; proceeding to de-
fcribe in order, the Winds that
generally blow in each of thefe.

In the Atlintic Ocean, thro’
the whole Year, blows the
Eaft Wind; yetfo as to turn
a little South or North, accor-
ding to the different Sitnation
of Places. Of which Turnings
this is the Sum.

1. Scamen near the African
Shore, as foon as they have
failed paft the Canary Iflands,
about twenty cight Degrees of
North Latitude, obferve the
Wind to blow pretty lond from
South-Eaft. This Wind conti-
nues with them in their Courfe
fouthward "till they come at the
tenth Degr. of North Latitude,
provided they be an hundred
or more Leagues from the Coaft
of Guinea, between which De-
gree, and the 4th of North La-
titude, thereare interchangeably
frequent Calmsand Hurricanes.

2. They who fail to the Cz-
ribbee Ilands, as they approach
the Coalt of America, perceive
the North-Eat Wind more
and more to retire eaftward, in-
fomuch that fometimes it is full
Eaft; fometimes alfo, tho’ rare-
Iy, it may turn a little to the

VOL. L

and

South; whofe violence they ob-
ferved perpetually to abate.

3. As to the conflant Winds,
they don't extend further than
twenty ecight Degrees North
Latitude, to the Coaft of Afri-
¢a, and near the Border of 4-
merica they go to thirty, thirty
one, or thirty two Degrees.
The fame is obfervable South of
the Equator; where, near the
Cape of Gosd-Hope, the Limits
of thefe Winds are three or four
Degrees further diftant from
the Equino&tial Line, than on
the Coails of Brafi/.

4. From the fourth Degree
of North Latitude to the above-
mentioned Bounds on the South
Side of the Equator, the Wind is
obferved almoft perpetually to
blow from the intermediate
Parts "twixt South and Eaft, tho®
for the moft part "twixt Eaft and
South-Eaft; yet fo, as that
thofe who fail near the Coaft
of Africa have the Wind turns
ing rather South, but ap-
proaching America they obferve
it decline fo niuch to the
eaftward, that it almoft blows
dire®t Eaft. I had Occafion
to tarry for the Space of a
Year on this part of tbe O-
cean, during which time the
Changes of the Weather were

Kk fo
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and ceafe for a fet Time, and then begin to blow
again; fome of thefe are anniverfary, others blow

fo frequent, that T had fuffici-
ent Employment in obferving
thefe Matters. I found there-
fore the Wind almoft always
to pofels the third or fourth
Point from the Eaft. As oft
as it appreached nearer the Eaft,
it blew more vehemently and
raifed a Storm; but when it
came from the Points more
fouthward, it was much more
calm, and made the Air clear.
But I never perceived a Wind
blowing from Eaft to North,
or from South to Weft.

5. Thele Winds undergo
fome Change, which is owing
to the different Seafons of the
Year. For when the Sun paffes
the Equator northward a pretty
way, this South-Eaft Wind,
efpecially in this narrow Traét
of Sea between Guinea and
Brafil, declines fomewhat more
to the South, as the North-
Eaft does to Eaft. And again,
upon the Sun’s entering the
‘T'ropic of Capricorn, the South-
Eaft Wind approaches nigher
to Eaft, as doth the North-Ealt
to North,

6. There is found a certain
Tra& of Sea in this Ocean,
which, near the Coaft of Gui-
nea, extends for the Space of
five hundred Leagues, from
Mount Leo to St Thomas's 1fle,
wherein South, or South-Wett,
Winds conftantly blow. For
the South-Eat Wind having
once pafled the Equator be-
comes conftant, which in our
fourth Obfervation we demon-

after

ftrated to blow to the South of
the Equator. About eighty or
one hundred Leagues from the
Coaft of Guinea, it turns by
degrees fouthward, and having
turned that Point, it declines
to Points near the Weft, ’till
touching the very Shore, it
either obtains the South-Weft
Point, or that*twixt it and diret
Weft. Such kind of Winds on
thisCoaft are fix'd, tho’frequent-
ly interrupted with Calms and
Tempefts, which violently pro-
ceed fromany Air. Seamen alfo,
much to their lofs, fometimes
find the Winds eafterly 5 which
being attended with Clouds
and a groffer Air, are very un-
wholelome.

7. Twixt the tenthand fourth
Degreesof North Lat. in that
Tra& which is bounded by the
Meridians of Cape Perd, and
the remote Iflands adjacent to
it, I know not if I can fay
that any Wind blows either
conftant or variable. The
Calm is almoft perpetual, the
Thunder and Lightening ex-
treamly terrible, and Rainsfo ve-
ry frequent, that from them the
Tratt is named rainy. Ifthere
happen any Winds they go off
into Blafts, blowing with fuch
inconftancy, that they don’t
continue for the Space of one
Hour, without Calms; and the
Ships of the fame Fleet, which
are all in Sight one of another,
have each of them their proper
Winds. On which Account {ail~
ing is fodificult in thefe Pla:}:s,

at
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after they have ceafed half a Year, and others re-

turn in a Month’s time :

that fometimes Ships with great
_ diffienlty fail chefe fix Degrees
in whole Months.

From the three foregoing
Obfervations two things may
be explained, which Mariners
experience in failing betwixt
Europe and India, or Gui-
nea.

In the firft Place, that tho'
this Sea, in that Part where
it is narroweft between Guinea
and Brafi/, extends no lefs than
five hundred Leagues, yet with
great Difficulty Ships, fteer-
ing their Courfe fouthward,
pals this Tra&, efpecially in
the Months Fuly and Auzuft;
which arifes hence, that daring
thefe Months the South-Eat
Wind, blowing on the South
of the Equator, paffes it's or-
dinary bounds four Degreces
North Latitude ; and further,
turns fo far South, that fome-
times "tis carried ftrait from that
Point, fometimes alfo from the
intermediate Points betwixt it
and the Weft. When there-
fore the Courfe muft be fteer-
ed againt the Wind, if that
be towards the South-Weft
Point, they havea Wind that
turns more and more to Eaft,
as they retire from the Conti-
nent of Africa; but the Dan-
ger is in paffing the Coalt of
Brafil, where Quickfands are
fo frequent, But if they go
towards South-Eaft, they muft
of neceflity come near the Coaft
of Guinea, from which they
can’t otherwife retire, than by

and fome blow once a

Day.

failing towards the Eaft as far
as 8t Thomas’s Ifland.

2. What all Ships loofing
from Guinca to Eurgpe, necef-
farily do for the Reafon laid
down in our Sixth Obfervation.
For near the Shore blows the
South-Weft Wind, with which
they canneither fail, the land ly-
inginthe way, norgofoagainft
it, asto dire¢t their Conrfe north-
ward to Europe. They fail then
in a Courfe quite different from
thatintended, viz. either South,
or to the Point next to South-
eaftward. Following this Courfa
they indeed retire from the
Shore, but have the Wind more
and more contrary, and are o-
bliged to fieer ftill more to the
Eaft, *till they make the Ifland
of 82 Thomas, and.the Lopefian
Cape ; wherefindinga Wind de-
clining from South to Eaft, fail
wefterly with it *till they come
to the fourth Degree of South
Latitude, where they find a
South-eaft Wind blowing per-
petually.

On Account of thefe conftant
Winds, all Mariners who fail
to America, or Virginia, firft
fteer fouthward, that by the
Afliftance of this conftant Eaft-
Wind they may be carried
weftward. For the fame Rea-
fon, they who come from thofe
Countries for Europe, dire@ing
their Courfe northward, endea-
vour, as foon as poffible, to
come at thethirtieth Degreee of
North Latitude. For here, firft,
thev find the Winds variable;

Kkz2 yet
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Day. The ftated Winds are otherwife fubdivided,
viz. fome when they begin to blow, continue for

yet more frequently blowing
from the South-Weft Points.

II. Asin the Atlantic, {o in
the Indian Ocean, the Winds
are partly conflant, and partly
periodical; that is, they blow
for fix Months in one Point,
and the fix following in the
very oppofite Point.  Both
thefe Points, and the Seafons
at which they turn to the
oppofite Sides, differ with the
Places. And tho’it be matter
of great difficulty to oblerve
how the Tralts of the Sea
may be defined when fub-
ject to each periodical Wind,
or Monfoons as they call
them: Yet having ufed clofe
Application, I dont feruple
believing the following Par-
ticulars.

1. Betwixt ten and thir-
ty Degrees of South Latitude
thro® that Traét of Sea bound-
ed by St Laurence’s 1fland and
New Holland, the South-Eaft
‘Wind blows all the Year; yet
fo as to be fomewhat nearer
the Eaft than South; juft asa-
bout the fame thim:ge in the
Atlantic Sea, we above fhew’d
them to be.

2. That South-Eat Wind
blows, from May to Nevember,
to the fecond Degree from the
Equator 5 in which Month of
Nogember, between the third
and tenth Degrees of South La-
titude, near that Meridian
which paffes thro’ the northern
Part of St Laurences Hand,

2

{fome

as alfo between the fecond and
twelfth Degree about Sumatra
and Fava, arifes 2 Wind con-
trary to the former, viz. the
North-Weft, which reigns the
other fix Months; wiz. from
November to May. This Mo-
tion of Winds is found to ex-
tend to the Mulucca Hlands.
3. Northward from the third
Degree of South Latitude, inall
the Arabian or Indian Sea, and
in the Bay of Benga/, from Su-
matra as far as the Shore of 4-
frica, isobferved a Motion dif-
fering from the former, breath-
ing from the North-Eaft Cli-
mates from Ofioher to April,
which for the next fix Months
rifes from the oppofite, or
South-Weft, Points. Then it
breathes more violently, and
brings Clouds and Rain; but
upon the blowing of the North-
Eaft Wind the Heavens become
ferene. Butit is to be obfer-
ved, that in the Bay of Ben-
gal the Winds keep neither
their Force nor their Points
with the fame Conflancy, asin
the Indian Sea. Alfo the South-
Weft Winds, near the African
Shore, decline more fouthward;
near India, more weftward.
4- On the South of the E-
quator, that Traét of Sea, which
lies between Africa and Lau-
rence lfland, and which goes
as far as the Equator, feems
to appertain to the Motion of
Winds juft now laid down. For
in thefe Places the South-Weift
Wind blows from Ofober to
April,
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fome Months, fome for half a Year, fome for a
Month, and fome for a few Days.

April, fomewhat nearer the
South; but fuch as fail to the
North perceive it decline to-
wards the Wett, which at length
coincides swith the periodical
South-Weft Wind, which they
{ay blows at that Scafon of the
Year, trom the North Side of
the Equator.  But what Winds
during the reft of the Year,
reign in that Sea, I cannot fuf-
ficiently determine: becaufe our
Sailors, in their return from
India, iteer their Courfe be-
yond the Iflind of §¢ Lau-
rence. ‘This only I could learn,
that the Wind for the moft
part comes from the eaftern
Points, fometimes declining to
the North, and at other times
to the South.

§. On the Eaft of Sumatra,
and North of the Equator, as
alfo on the Coafts of Camboia
and China, the periodical North-
Eait Winds come nearer to
North, 25 do the South-Weft
Winds to South. And this is ob-
ferved to hold 'till you have gone
beyond the Philippine Iflands
on the Eaft, and as faras ¥a-
pan towards the North. Inthe
Month Ofosber, or Nuwember, a
northerly Gale arifes; and in
May a foutherly, which con-
tinues from that time du-
ring the whole Summer. Bat
it is to be marked, that the
Points of the Winds are not fo
fteadily fixed in thefe Pars, as
they are in other Seas: fo that
fometimes the South Winds de-
sling a Point or two towards

AMONG

the Eaft, as the northern do
towards the Welt : which feems
to take it’s rife from the Bulk
of the Lands, that are every
where interpoled in this Sea.

6. About the fame Longitude
on the South of the Equator,
viz. in the intermediate Space
between the Iflands Sumatra
and Fava lying to the Weft,
and New Guinea to the Eaﬁ,
nearly the fame periodicalWinds
blow from the North or South ;
but (o that the North Winds
incline to the Weft, and the
South to the Eaft. And thefe
blow with the fame inconftan-
cy and fhifting of the Point, as
thofe of the Quarter above-
mentioned; but the Motions
begin four or fix Weeks later”
than in that Sea.

7. The Change of the{e Mo-
tions does not happen {uddenly,
or at once; but in fome Places
there are Calms, and in others
changeable Winds. And often
on the Shore of Cormandel,
towards the end of the acciden-
tal Motion; and the two laft
Months there arife furious Tem-
peftsin the Chinefe Sea; with
the periodical Wind at South,

All Navigation in neceflarily
regulated according to thefe
Winds; for if Sailors fhould de-
lay the Seafon ™ill the contra.
ry Motion begins, they maft
either fail back, or go into
Harbour, and wait for the res
turn of the Trade-Wind,

Kk I The



502

The Abfolute Part

SecT. VI

AMONG thefe the chief are thofe which Sailors
find to blow, for fome Months, in fome Parts of the

III. The third, or Pacific
Ocean, ftretches nearly as far
as the two former taken toge-
ther ; viz. one hundred and fifty
Degrees, from the weftern Shore
of America to the Pbhilippine
Iles. But as this s failed by
very few befides the Spaniards,
from Spain to the Manilbas,
and that only once a Years
whilft they conftantly " take the
fame Courfe; it remains in a
great Meafure unknown to us;
and cannot therefore be defcri-
bed with the fame exaltnefs as
the reft. Thus much is certain ;
as well from the Obfervations
of the Spaniards, as others, that
the Winds which blow here
have a great affinity with thofe
in the Atlantic; for the North-
Eaft blows to the North of the
Equator, and the South-Welt
to the North of the fame, with
fach a Strength and Conflancy,
that the vaft extent of this O-
cean may be failed in about ten
Weeks, without fhifting the
Sails. Here alfo are no Tem-
pelts, fo that failing is no where
focommodious, as neither Wind
is wanted, nor it's Violence to
be feared. Whence fome ima-
gine, that itis as fhorta Voyage
thro’ the Streights of Magellan
to Cbhina or Fapan, as by
doubling the Cape of Gosd-
Hipe.

Thefe Trade-Winds extend
not to above thirty Degrees of
Latitude on both Sides of the
Equator, as inthe Atlantic O-
cean, This appears in part from

Sea 3

the Conrfe obferved by the Spa-
niards teturning from the Ma-
nilbas to New 8pain; for by
means of the fouthern Wind,
which blows in thefe Iflands
during the Summer Months,
they fail to the South up to
the Latitude of Fapan; where
they firlt meet with various
Winds that will carry them to
the Eaft. And in part again,
from the Obfervations of Schos-
ten and others, who failing to
India thro’ the Streights of
Magellan, found almoft the
fame Diftance of the Winds
on the South of the Equator.
And in this alfo the Winds of
the Pacific agree with thofe
of the Atlantic Ocean; that
near the Coaft of Perz they
approach to the South, as on
the Coatt of Angola.

That the Reader may form
the berter Notion, we fhall
add a Figure (fee Fig. 30.) re-
prefenting to the Eye all the
Quarters and Points of all
the Winds. The Limits of
each Tra& are marked with
pricked Lines, as well in the
Atlantic, whether they {epa-
rate the variable Winds from
the conftant, as in the Indion
Ocean, where theyalfo feparate
the different Monfoons from one
another. The eafieft way of
marking the Quarters of the
Winds feemed to be by a Se-
ries of little tharp-headed Lines,
pointing alternately to the Parts
of the Horizon from whence
the Winds blow. But as the

Pacific
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Sea; and thefe (as alfo the times of their blow-
ing) are called AMonfoons; which are found chief-

Pacific Ocean is {o extreamly
large, and yet in a great mea-
fure unknown to us; I was un-
willing to exhibit the whole,
to prevent enlarging the Map
beyond a reafonable fize.

There arifes, from the Pre-
mifes, various Queftions worthy
the Confideration of Philofo-
phers: the principal are thefe.
1. Why does the Wind in the
Atlantic and  Pacific Ocean,
continually blow from the Eaft
within thirty Degrees on both
Sides the Equator? 2. Why is
not the like conftant Wind
found beyond thefe Limits?
3. Why is the WetWind found
perpetual near the Coaft of Gui-
nea ? 4. Why, in the northern
Part of the Indian Ocean, do
the Winds for fix Months con-
fpire with the aforefaid Winds;
and for the other fix, blow
from the oppofite Point; whillt
that part of the fame Ocean
which lies on the South Side
of the Equator, has no other
Winds but what are found in
other Seas ? 5. Why do the
conftant Winds on the North
Side of the Eguator incline to
the North; and on the Soyth
Side to the South; 6. Why
in the Chincfe Sea, chiefly, is
there fo remarkable an Inclina-
tion of the Winds tothe North ?

For the folving of thefe Pro-
blems, I offer the following
Particulars to the Confideration
of the Learned.

Wind is properly defined a
Current, or Motion of the Air,

ly

which if conftant, or perpetnal,
muft have a permanent or con-
flant Caufe. Some imagine
this Caufe to be the annual
Revolution of the Earth about
it’s own Axis. This might
perhaps be allowed, if almoft
continual Calms werenot found
in the Atlantic Ocean near the
Equator ; and alfo Weft Winds
upon the Coaft of Guinea, and
wefternTrade-Winds in the z-
dian Ocean, under the Equator.
Befides, the Air being a ponde-
rous or gravitating Body, it will
acquire the fame Velocity as
the Earth; and as it rolls along
therewith in the annual Moti-
on, it will feem more to do it
in the diurnal; which is not
above a thirtieth fo {wift as the
other. So that fome other
Caufe muft be fought for.

The true Caufe we judgeto
be the Sun continually permeat-
ing the Ocean; with the Ad-
dition of the Nature of the Soil
and adjacent Country.

For by the known Laws of
of Hydroftatics, that partof the
Air which is moft rarified by
Heat, is the lighteft ; and con-
fequently the others tend to-
wards it, ’till an @gi/ibrium be
obtained. But as the Sun con-
tinmlly moves towards the
Weft; it is manifelt that the
Air, moft heated by it’s diret
Rays, mult thus move the fame
way; and therefore the whole
Mafs of the lower Air. By
this Means there is produced
a general Eaft Wind, which

Kk 4 putting
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ly in the Indian Ocean, from Africa to the Phi-'
Lippine Ifies 5 tho' in other Places they are not quite

putting all the Parts of the
Air, refting upon the vaft Ocean
into Motion, they all keep
their own Motion *till the Sun
returns ; whence the Eaft Wind
becomes perpetual.

And hence it follows, that
the Wind on the North or
South Side of the Egquator,
ought to incline towards the
North or South. For as the
Air near the Equator receives
the Sun’s Rays perpendicularly,
twice every Year, and never
more inclined than thirty De-
grees, it muft of courfe be
greatly rarified by fo great a
Heat. Near the Tropics alfo
the Sunis vertical, for a confide-
rable T'ime; but as it isdiftant
therefrom forty-feven Degrees
for no lefs a time; the Air
hence becomes fo cold thar it
cannot afterwards be brought
to the fame Degree of Heat,
which it receives under’ the
Line. Whence the Air, being
lefs rarified on both Sides the
Equator, flows to the middle.
And this Motion being com-
pounded with the Eaft Wind
abovementioned, explains all
the Phznomena of the general
Winds; which, if the Surface
of the Earth was every where
covered with Sea, would blow
with the fame conftancy they
do in the Arlantic and Eibio-
pi¢ Oceans.

* But as the Ocean is inter-
rupted with fuch large Tradts
of Land, regard muft be had to
the Nature of the Soil, and the

without

Pofition of high Mountains; to
which two Caufes the Changes
of the Wind feem principally
aflignable.  For when a Coun-
try lying near the Equator is
low and fandy, the Heat of
the Sun, reflefled by the Sand
is fo great as to be almoft in-
credible. And thus the Air of
this Place being highly rari-
fied; the denfer Parts of the
Air will neceffarily move thi-
ther to reftore the Equilibrium.
Whence I judge, that near the
Coaft of Guineq the Wind con-
ftantly blows to the Land; as
it i3 exceeding probable that
the inner Parts of ' dfrica are
violently heated: fince even
the moft northern Parts thereof,
by reafon of their Heat, made
the Antients believe all the Parts
beyond the Tropics uninhabi-
table.

And hence we may explain
thofe frequent Calns; mention-
ed above in our fixth Obferva-
tion. For as that Part of the
Atlantic lies betwixt the Weft

- Winds percéived near Guinea,

and the conftant Eaft Wind
that blows in the Parts fome-
what more to the Weft, the
Air lying thereon giving way
to neither of thefe contrary
Winds, keeps it’s Place, and
makes a Calm. And the Air
not able to fupport the Vapours
here plentifully raifed by the
Heat, as being more light and
rarified; the oppofitc Winds
frequently caufe the Rains ta
fall heavy.

g And
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without them ; the obfgarving of thofe times is ve-’
ry material, when Sailors go to the fame Point,

And hence it appears, that
the Part 6f the Air rarified by
Heat, being conftantly compref-
fed on all Sides by the colder
and denfer Air, that furrounds
it, muft be continually driven
upwards, as it were like a Va-
pour, and be there every way
equally difperfed to maintain
the Equilibrium; {o that the
upper Courfe or Motion of the
Air thallbe contrary the under.
And thus, asit were by a cir-
cular Motion, the conftant
Winds that blow near the Earth,
produce another Wind that
blows a contrary way in the
upper Regions of the Air. And
this Conjecture is alfo in part
confirmed by Experience. For
when Sailors are got beyond
the Limits of the Trade-Winds,
they immediatly find a Wind
blowing from the oppofite Quar-
ter. And hence alfo we may
eafily explain the Phznomena
of periodical Winds, or the re-
turn of the Monfoons ; which
as it {carce admits of any other
Solution, fo it confiderably con-
firms our Hypothefis of the cir-
cular Motion of the Air.

For fuppofing thiscircularMo-
tion of the Winds, we muft ob-
ferve that the northern part of
the Indiap Ocean isevery where
interfperfed with Land, running
out within the Limits of the
periodical Winds, viz. Arabia,
Perfia; India,&c. which Coun-
tries at the time the Sun is in
the northern Signs of the Eclip-
tic, fuffers the fame Heat we

or

above mentioned of the inner
Parts of Africa; but when the
Sun declines to the South they
enjoy a temperate Air. But
this is owing to the long Ridges
of Mountains whofe Tops be-
ing generally covered with
Snow in the Winter; this great-
ly coolsthe Air. For this Rea-
fon the general North-Eaft
Wind blowing in the Indian
Sea is at one time of the Year
hotter, and at another colder
than the Wind carried circularly
from the South-Weft ; whichis
the hotteft of thefe contrary
Winds ; when it blows thro® the
upper Region of the Air; it
follows that the under Courfe of
the Air one while moves from
the North-Ealt, another from
the South-Weft; from the later
in the Summer, and from the
former in Winter ; as we ob-
ferved in explaining the Phz-
nomena of the Trade-Winds.

From the fame Caule it feems
to proceed, that the North--
Weft Wind fucceeds the South-
Eaft in a certain Tra& of the
Indign Ocean, lying without
the Equinotial, at the time
that the Sun approaches the
Tropic of Capricorn.

But here we muft not con-
ceal, that there is a great difs
ficulty im  explaining the
Reafon why in the fame Lati-
tude of the Zudian Ocean thefe
Winds are found, thereis a per-
petual Eaft Wind in the 4-
Jantie without any Variation
at all, i

It
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or one collateral to the Point they blow to; nor
can they return ’till thofe Winds blow the con-
trary way, which in a certain time they will do
and continue to blow fo long the other way. Tho?
they do not immediately begin to blow the other
way, when they have done blowing the former
way; but after fome Days more, or lefs, in which
the ‘Winds are unfettled ; and the Sailors fometimes
furprized with Calms ; and the Sca-Waves move fe-
veral Ways ; yea and frequent Storms arife. Some
of the Monfoons return twice in a Year, but not with
the fame Vehemence.

1. I N that part of the Atlantic Ocean which lies
in the Torrid Zone, and that alfo in the Temperate,
the North Wind blows frequently in the Month
of Ottober, November, and Fanuary; and thefe
Months are the beft times to go from Europe to
India, that they may get beyond the Equator with
the help of them; for it hath been found, that
fome Ships that had gone from Exrope in March
have not come fooner to Brafil than thofe that
Ieft it in Ocfober 3 coming both to it in the Month
of February ; being helped by the North Winds.
But becaufe this Wind is not fo conftant and
certain, Seamen do not reckon it among the Mon-
Joons. Nor is it eafy to give the caufe of that Wind
in thefe Months; except we refer them to the
great quantity of thick Vapours at that time, or the
conftant preflure then made by the heavy Clouds.
And they that wintered in Nova Zembla fay, there
was a conftant North Wind all the Winter; which
could not be by a Rarefaction of the Air made by
the Sun, which was under the Horizon. Yet we

It is alfo very difficult to ex- only in the morthern part of
plain why the Limits of the con- the Indian Ocean ; whilftin the
Rant Winds fcarce reach beyond  South “part thé North- Eaft
thisty Degrees of Latitude; as Wind perpetually reigns. ~
alfo why Monfoons are found g
I think
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think it may be maintained in the general, that
moft of thefe Monfoons come from the melring of
the Snow, or the diffolution of the Clouds in the
North and South Places, efpecially the Mountairis
which I am apt to believe, becaufe thefe Monfoons
blow, for the moft part, from the North or South,
or the Points collateral ; and becaufe the Snow and
Clouds in the northern Parts are diffolved by the
Sun; efpecially in that half Year it goes thro’ the
North part of the Ecliptic, the Monfoons are then
from the North, and in the other half from the
South.

T HE Caufe of thefe Mon/foons in the Sea, blow-
ing moftly from collateral Points, as South-Eaft,
North-Eaft, or thofe next them, feems to be from
the different Situation of the Places in which the
Snow and thick Clouds are ; or from the general
‘Wind which may divert them to another Point:
for that Wind blowing to the Weft, and the Adon-
Joons tending North and South, they muft hinder
one another ; and thus go in a Point between the
Cardinals. But the South-Weft and North-Weft
Monfoons are rare and weak, and are fcarce to be
reckoned Monfoons,when the North and South Winds
feem fometimes by accident to decline to the
Weft, but are drawn to the Eaft by the general
Winds. Thereare required for giving the Caufes
of the great variety of the Monfoons in different
Places, more accurate Obfervations, not of one
Year only, but of feveral Years ; with the Times of
the Winter, Rains, Snows, and of the Mountains in
thofe Places from which the ftated Winds blow. We
fhould alfo know the Motion and Age ofthe Moon ;
which may caufe a Change in this Matter.

2, IN the Month of Fuly, and fome Months
near it, the South Winds blow at Cape Verd in
Africa (when there is a Winter of Rain there) v;hich

cems
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feems to be from the fame Caufe that makes the
North Winds blow in Winter, in our Zone,

3. A T the Cape of Good-Hope the North-Eaft
‘Wind blows in Sepsember.,

4. AT Patanen (which is a Kingdom and a
Town of the fame Name in India, beyond the
Mountains of the Gate) there are conftant Rains,
and a North-Eaft Wind that blows; but in the
other Months an Eaft Wind blows thro’, and ’tis
Summer then.

5. ABOUT Sumatrathe Change of the Mon-
Joons is in November and December.

6. IN the Hland of del Mayo, one of the fale
Ifles in the Azores, there blows a vehement Wind
in the end of Auguft from the South, with much
Rain, which moiftens the Land, that is naturally
dry, and then the Grafs begins to {pring up;
which fattens a great many Goats there, againft
the end of December, X

7. I' N the Kingdom of Congo in Africa, from
the middle of March to September 5 when the Win-
ter reigns there, the North, Weft, and North-Weft
‘Winds blow, or others intermediate, which force
the Clouds together on the Tops of the Moun-
tains, and caufe 2 dark Air with Rain (fee the
next Propofition) s but from September to March
the Winds are contrary, being South, Eaft, and
South-Eaft, and others intermediate. We have
taken thefe differences of the anniverfary and flated
‘Winds from the Obfervations of Sailors, who call
them AMonfoons when they blow for a great way
on the Sea. We would now treat of their Caufes ;
but we want to know the Mountains, Snows, and
the Times of their diffolving, and other things ; nor
are the Obfervations of Sailors fo exa& as to de-
ferve an accurate Enquiry into their Caufes.

T HE Monfoons that are moft famous are; 1.
Thofe in the Indian Ocean, between ﬁria’z]a;}i

ndia
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India 5 and at the Mblucea Ifles they begin in Fa-
nuary, and blow to the Weft fix Months to the
beginning of Fune; and in Sepsember and Augufp
it begins to blow to the Eaft ; and in Fune, Fuly,
‘and Anguft, there is a Change of the Monfoons and
raging Storms from the North. But when we
{peak of Winds blowing to the Eaft or Weft, we
underftand alfo the collateral Points.

2. BUT at the Shores, the eaftern Monfoon va-
ries much ; fo that only from Fanuary to the end
of March or the middle of May, the Ships that
go to Perfia, Arabia, Mecba, and Africa, only
fail when they come from Jndiaz on this Side the
Gate, or the Shore of Malabary for the Storms
rage in the end of May, and all Fune, Fuly, and
Auguft, with a North Wind often, or a raging
North-Eaft Wind ; therefore no Ships go from
India on this Side the Gate in thefe Months. But
on the Shore of India, beyond the Gate, or the
Eaft Shore, or the Shore of Cormandel, they know
nothing of thefe Storms. They fail in the Month
of September from Ceylon and Fava, and other
Ifles there to the Mblucca Ifles ; for then the Weft
Monfoons begin, that hinder the general Eaft Wind :
but when they come to the fifteenth Degree of
South Latitude, from the Equator, the weftern
Monfoon is fenfible in the Indian Ocean, and a
general South-Eaft Wind fills the Sails.

3. FR OM Cochinto Malacca, i. e. from Weft to
Eaft, they begin to fail in March 5 for then the
Weft Monfoons begin there, or rather the North-
‘Weft Wind blows often.

4. IN the Kingdom of Guzarat, i. ¢, in India
on this Side of the Gate, the North-Weft Winds
blow the half of the Year from March to Sep-
tember, and the other half Year the South Winds
and that without much hindrance by other Winds,

1
5. THE



§10 * The Abfolute Part  SecT.VI,

5. THE Dutch fail from Fava, for the moft
Part, in the Months of January and February, when
they return to Europe 5 they fail then with an Eaft
‘Wind to the eighteenth Degree of South Latitude.
Here the South Wind begins, or the South-Faft
with which they fail to.S¢ Helena,

6. TH O’ in the Indian Ocean, from Fanuary
to June, the Monfoonsare Eaft, and from Auguft
to fanuary Weft; yet, in feveral Parts, when you
are to fail from one Place to another, there are
fome fettimes that are counted beft; becaufe the
collateral Winds blow more or lefs at thofe times
or other Winds do more or lefs mix themfelves
with thefe.  Therefore they take one Monfoon
when they are to fail from Cochin to Malacca ; and
another when they are to go from Malacca to
Maccou, 2 Port-Town in China ; and another when
from Maccon to Fapan.

7. AT the lfle of Banda the weftern Winds
ceafe at the end of March; and at the end of
April the Winds are variable, and become calm
on a fudden; and in May the vehement Eaft
‘Winds begin, with Rain.

8. AT the Ifle of Ceylon, near the Cape of Ponto-
Gallo, on the fourteenth of March there is firflt a
weftern Wind, then a conftant South-Weft from
the end of March to the firft 'of OfZober 5 then the
North-Eaft Wind begins, and blows to the middle
of March: but fometimes the Monfoons come
fooner or later by ten Days or more.

IN the Voyage from Mazambique, in Africa, to
Goa, in India, the South Winds rule all the way
to the Equator, in the Month of May and Fune
but from the Equator to Goa the South and South-
‘Weft Winds prevail in the Months of July and
Auguft, and the following Months.

10. IN the thirty fifth Degree of. the Eleva-
tion of the Meridian that pafies thro, Trigaﬂbde
& onha,
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Conhz, the Weft Wind rages in the Month of
May, at New-Moon, :

11. IN two Degrees thirty Minutes North La-
titude, the South Wind prevails on the Sea feven
Miles from Guinea, from the twenty fifth of April
to the fifth of May (but not on the Shore, or
Guinea itfelf) ;5 and after the fifth of May the fame
Wind is felt at three, and three Degrees and thir-
ty Minutes Latitude. )

12. AT the Ifle of Madagafear the North and
North-Weft Winds prevail from the fifteenth of
April to the laft of Mays; but in February and
March the Winds blow from Eaft and South.

13. FROM Madagafear to the Cape of Good-
Hope, both thro’ Sea and Land, the North Wind
and the Collateral to the Eaft, blow continually
in the Months of March and April 5 fo that ’tis
counted a wonder if a South or South-Eaft Wind
fhould blow then for two Days,

14. THE South Wind is vehement in the
Bay of Bengal after the twentieth of April; and
after that the South-Weft and North Winds are
ftrong.

15. THE South and South-Weft Winds, and
oftentimes the South-Eaft, ferve for failing from
Malacca to  Maccou, in the Months of Fuly,
Oétober, November, and December 3 but in Fune, and
thé beginning of Fuly the Weft Winds rage about
Moalacca in the Sea of China.

16. T HE Wind by which they fail from Fava
to China, i. ¢. from Weft to Eaft, begins with the
Month of May.

17. T HE Wind by which they fail from Chbina
to Fapan, i. e. from Weft to Eaft, prevails in the
Months of Fune and Fuly; which isa South-Weft
‘Wind ; tho’ oftentimes there comes in a North
‘Wind, and others collateral to it eaftward ; and
that chiefly in the Day-time : but in the Night

I there
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there comes in a South-Eaft Wind, and South
by Eaft.

18. BU T whenthey fail from Fapan to Maccou,
i.e. from Eaft to Weft, in February and March,
there is an Eaft and North-FaftWind ; but thefe do
not prevail on the Sea, but at the Shores of China ;
which they that fail from 7apan find in theirVoyage.

19. WHEN they fail from the Philippines, or
China, to Agquapulco, a Port in New Spain, there isa
Weft Wind in Fune, Fuly, and Auguft; tho’ very
weak, except at Full Moon ; but they are moftly
South-Weft Winds. But they keep from the Torrid
Zone near the northern Shores of America to thun
the general Faft Wind, tho’ *tis but weak then
for ’tis to be known in general, that the weftern
‘Winds are more weak than the eaftern, becaufe
the former are hindered, and the later promo-
ted by the general Wind.

20. I N the Sea of Chinathe South and South~
Weflt Monfoonis in Fuly, Auguft, and Offober ; but
thefe Winds turn to the Eaft: for they never turn
immediately to the South, but firft they blow fome
Days to the Eaft, and then to the South; tho®
the North-Eaft Wind is fometimes changed, on
a fudden, to the South-Weft, and fometimes from
the North to the South immediately; which is ve-
ry common here,

T H U S the more conftant anniverfary Winds
are found at Sea ; both thofe that are lefs conftant,
and thofe alfo that are anniverfary, as well on the
Shores as Places near the Shores.

PROPOSITION 1V.

The Etefian or anniverfary Winds in Greece, proceed
Jrom the Rains and Snows melted on the Mountains.

T HE Grecians obferved two Kinds of ftated
Winds each Year, which they called Es¢fie 5 1. The
Summer,
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Summer, or Dog-winds, which were called Etefie
in general 5 becaufe they were more ftrong and fen-
fible. 2. The Winter-I¥inds, which they called Che-
lidonian or Ornithian.

T HE Etefian Dog-winds are from the North,
Writers  differ about the time of their begin-
ning. Ariffetle, having told us they blow af-
ter the Summer Solitice, adds nothing of the
exalt time; which was a great negleét : and the
more becaufe when he fpoke of the Oruithie he
omitted both the time and the part they came
from. Moreover, they who have marked the time
of thefe Etefiz, have made their forerunners, which
is about eight Days fooner, to begin when the
Dog-fiar rifeth, on the fixth or fifteenth of Fuly;
and to continue forty of the Dog-days, and fo end
with Auguft : tho’ others extend them to the middle
of September. They blow only in the Day-time : nor
do they come early in the Morning; which made
the Seamen call them delicate and lazy,

T HE Caufe of thefe Winds is no doubt the
melting of the Snow on the northern Mountains, by
the Heat of the Sun, which is then at the greateft
having for feveral Months fhone on thofe Moun-
tains, without fetting. And with this Caufe it a-
grees well that they ceafeat Night ; becaufe then
the melting ceafes, or is {maller than to make aWind,
the Sun being then near or under the Horizon.

T HIS fame northerly Dog-wind, not only in
Grecce, but alfo in Thracia, Macedonia, the Egean
Sea, and it’s Ifles, (which I know are fometimes
all included in the Name of Grecee) yea in Egypt
alfo, and Africa, and probably the fame that we
faid in the former Propofition, did blow in the
Kingdom of Congo, beyond the Equator, between
March and September ; we fay this fame Dog-wind,
&¢c. are the fame with the Etefie of the Grecians,
or come from the fame Caufe. And likewife that
TNOL. I, Ll North
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North Wind which we faid blows in the Kingdom
of Guzarat, from March to September, proceeds from
the melted Snow on the Mountains of 4fia ; which
they called the Sarmatian Mountains, and the
Earth’s Belt; and therefore we reckoned it among-
the AMonfoons.

T H E fecond anniverfary Wind of the Grecians,
is the Chelidonian, or the Bird’s Wind 5 which they
tell us began after the Winter: but they do not
tell us the Day when it began. Thefeare South
Winds.. contrary to the Dog-winds, very weak,
and likewife inconflant, and of lefs Duration 3
which makes the Sea pleafant, and fignifies the
coming of the Winter Birds, which they call
Chelidons. Ariftotle fays they blow by turns to the
middle of Summer, ’till the eafterly Winds, or
Dog-winds, from the North, begin, but very weakly.

THEIR Caufe is alfo the melting of the
Snow on the Mountains of the Moon in Mono-
motapa, which are called fnowy by the Portuguefe :
which Snow the Sun melts and rarifies the Air
thereby ; becaufe ’tis Summer there, when ’tis Win-
ter with us and in Greece ; the Sun then being in the
South part of the Ecliptic. And this Wind is alfo
found in the Kingdom of Congo, in Egypt, and
in the #gean Sea; and the like in Guzarat, but
for many more Months: for it begins in Corgo
and Guzarat in September, and blows’till March.

I'T was theyearly Wind among the Grecians ;
which they called Ornithias, or the Bird-Wind ; and
they faid it continued after the vernal Equinox,
while the Sun was mounting to our Zénith,

PROPOSITION V.

Why thefe Etefian Winds do not blow in Italy, Ger-
many, Pruffia, andother Kingdoms, fince theyare
nearer the Mountains inthe North,  from wbich the
Etefian #ands of the Grecians blow, as we faid.

1 1 _ THIS
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THIS Queftion hath no fmall difficulty in it 4
and I could wifh to have more accurate Qbferva-
tions on this Head, to determine what Winds then
blow in the feveral Places; or if they return again
each Year; for I remember to have read, that in
Aquitania, a part of France, there is an anniverfas
ry Wind,

BUT ifany thing be faid to this Queftion, thefe
Particulars feem proper; 1. In our Dog-Days the
North Wind blows, which cannotbe denied. 2.°Tis
not {o conftant, nor doth it return every Year; per-
haps it may not be felt, becaufe of the frequent blow-
ings of other Winds. 3. It might be faid 3 the Moun-
tain whereon the Snow begins firft to melt, is fituated
directly towards Greece ; and therefore the firft Dog-
Wind is carried thither ; and the Vapours from the
Snow on the reft of the Mountain is carried thither;
becaufe they then find an open Paffage that way :
but thefe extemporary Thoughts I fhall lay afide, fo
foon as I find better from better Obfervations. ~

PROPOSITION VI

Some Winds are proper, and almaft perpetual, to fome
Place or Trait of the Earth, others inconftant.

THERE are few Places where 2 Wind blows
always; the principal are thefe: wiz. 1. Places un-
der the Torrid Zone, efpecially the Parts of the Pa-
cific and Ethiopic Sea in that Zone have a perpetual
‘Wind from the Eaft, or fome collateral Point, which
we called, Prop. 11, a general Wind. And this
Wind is not fo much to be termed proper as com-
mon, or belonging to many Places; for’tis by ac-
cident that ’tis not felt in all Places; wiz. becaufe
other Winds 'blow more ftrongly. The Caufe of
it is given in the forecited Place, :

2. ON the Shores of the Kingdom of Peru and
Parts of Chili, and the adjacent Places on the Seﬁ,

182 the
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the Wind is almoft perpetvally South, or in fome
collateral Point to the Weft, It begins at the forty
fixth Degree of Latitude, and blows to Panama at
the American Ifthmus, and makes the Ships (load-
ed with Gold and Silver) come from Lima to Pa-
nama, in a few Days; tho’ it takes a great many
Days to return: but in Places remote from the
Sea- this Wind doth not blow. *Tis hard'to give
the caufe of this Wind; becaufe the South Land,
from which it feems to blow, is not yet known to
us; yet I fuppofe there are found therein Moun-
tains continually covered with Snow, from the
conftant meltings whereof thefe Winds blow. But
I would not here prepofiefs the Reader’s Judg-
ment with my Conjettures,  Perhaps the Snows
that arc found at the Streights of Magellan, all the
Year, are the Caufe of this Wind. But yet thefe
Mountains lie from the South eaftward, and the
Winds blow from,a Point declining from the South
weﬂward Let us then. leave this *till we have a
better knowledge of the South Continent.

3. AT the Shores of the Magellanic Land, or
del Fuogo, about the Streights of La Maire, there
blow almoft ‘conftant Weft Winds: ftrongly ;5 fo
that the T'fees decline from a perpendicular to the
Eaft.. ;Nor is there any Place where thefe Weft
Winds blow fo-much. But on the other Side of the
Strcxghts of.La Maire, the South Wind blows on
the Shores of the South Land. I can give no other
reafon for it than the melting of the Snow, and the
breaking of the Clouds in the South Land ; which
extends. itfelf on.the Weft Side of that Streight,
from South to North. . Thefe Things are doubitful,
and to be more diligently enquired i into.

4. ON the Shore of Malsbar, in India, the
North and North-Weft Wind blows almoft the
whole Year. . The Caufe is the melting of the
Snow on the Mouatains of Sarmaiia, in Afiayas thoft}

I o
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of Imaus, Caucafus, or from the Clouds on other
Mountains in 4fia that prefs the Air below.

5. ON the Sea, near Guinea, the North-Weft
‘Wind blows frequently ; but further off the North-
Eaft Wind blows.

6. HALF way between Japan and Liampo,
a Sea-Port Town in China, the Weft Winds blow
all the way to Japan, thefe blow there in November
and December,

7. AT the Ifland Guotonr, not far from the
Ifland dos Cavallos, the South Wind is frequent
on the Chinefe Sea; whilflt on the adjacent Seas the
North Wind rages.

PROPOSITION VIIL

Thofe Winds that blow for fome Hours every Day, in
Jome Places, at a certain Time of the Year, belong
40 the periodical or flated Winds.

THEY are found to be twofold ; but only in
fome Places near the Sea.  Some blow from the in-
land Parts to the Sea ; others again from the Sea to
the Land: the former is called a L.and-Wind, the
latter a Sea-Wind.

1. ON the Malabar Shore in the Summer-time,
from September to April, the Land-Winds blow
from twelve at Night to twelve at Noon, which
are Faft Winds ; nor are they fenfible beyond ten
Miles on the Sea ; and from twelve at Day to twelve
at Night the Sea-Wind blows from the Weft, but
o weakly that Ships have little Benefit from it.
The former Eaft Winds I fuppofe come partly from
the general Wind, and partly from the Clouds on
the Mountains of the Gate : but the Caufe of the
latter is the diffolving of the Clouds by the weftern
Sun ; which Clouds were forced together by the
Eaft Winds. Thefe are my Conjectures; but in
other Months the North Wind rages there, as alfo

Iil%s the
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the Eaft, North-Eaft; nor are the gentle Land
and Sea-Winds fenfible there, for the frequent
Storms. .

2. AT the Town of Mafulipatan, on the Shore
of Coromande!, the Land-Winds begin to blow
on the firft Day of Fune; they laft only fourteen
Days, and then it is the Ships go from thence,
But thefe are rather to be referred to the AMon-

Joons 5 for fo far as I underftand from Sailors Ac-
~ counts, the Land Winds are conftant onthofe Days ;
nor do the Sea-Winds come after them.

3. ON the American Shore of New-Spain the
Land-Winds blow to the Pacific Sea at twelve at
Night; but the Sea-Winds in the Day.

4. I N the Kingdom of Conge, and the Provinces
of Lopo Confatvo, the Land-Winds blow from the
Evening to the Morning, when the Sea-Winds
begin to blow and mitigate the Heat of the Day.

5. AS to the Eaft Winds which blow before and
at Sun-rifing, every Day, in all Places, efpecially
at Sea, when other Winds blow not, particularly
in Brafil where they blow every Day in the Morn-
ing; the Caufe 1s plain: for either they are 2
Part of the general Wind, or elfe the Sun rarifies
the grofs Particles of the Air that were condenfed
by Night.

6. THE Etsfian Winds of the Grecians, or
their Chelidonian Winds, come among thefe Quo-
tidian Winds.

7. ON the Shore of Cambaya & Varella, at Pulo-
Catte, the Land and Sea Breezes fucceed one ano-
ther daily, from the twenty eighth of J#ly to the
fourth of Auguft; for then the Monfoons ceafe,
and there is a perfe¢t Calm for a while, The
Land Breezes are from the Weft and North-Wett,
But the Sea Breezes are from the Eaft, and the
collateral Points which turn to the North; and
then turn back to the South ; when ’tis calm ’ti%i th;

an
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Land Breezes come, which are not felt on the Sea
above two Miles from the Shore. Thefe Land
and_Sea Breezes are alfo found at Havanna in A-
merica.,

PROPOSITION VIII

The nearer we come to the Equator from the Artic
Pole, the nortbern Winds are the weaker 5 and be-
yond the Equator the South Winds are firong, and
cold and dry, efpecially in Chili and Peru,

T HE Caufe of both is the fame; becaufe they
come from the northern and fouthern Places: yet
there are found South Winds in the northern, and
North Winds in the fouthern Parts.

PROPOSITION IX,

1t appears from what bath been faid, that there are
Sour different kinds of Winds.

1. THE Common, which blow in all Places,
and all times; except hindered by others, as the
General one, -

2. THE proper, or fuch as blow at all times, but
only in a certain Place or Tract of the Earth.

3. THOSE which blow in feveral Places, but not
at all Times, asthe Monfoons, or Quotidian Winds.

4. THOSE which blow neither at all Times, nor
1 very many Places.

PROPOSITION X.

Some Winds are fudden, and firong, but do not laft
longy fuch are Hurricanes, with, and without
Lightening 5 Whirlwinds, Storms from the Water,
and from the Air. Thefe are in fome Places anni-
werfary : and fome are only frequent in certain Places
at Sea.

THE Wind called Prefler; isa ftrong Wind

that breaks out with Lightening and Flame, ~ Such
I 4 feldom
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fz1dom happen, and fcarce without the Ecnephbia ;
enzca calls Prefler a Whirlwind with Lightening,

T HE Ecnephia is a ftrong and fudden Wind
that breaks.out from fome Cloud; which is frequent
in the Etbiogic Sea, between Brafil and South A-
frica; efpecially at the Cape of Good-Hope, and on
the other Side of Africa, at Terra de Natal, and
at Guinea, under the Equator. The Portuguefe
call them Travados, the Latins Procella, but the Greek
Word Ecnepbia is beft: they are moft frequent in
certain Places, and in certain Months of the Year.

A little Cloud, and fometimes feveral of them
black or blackifh, are plainly feen by Sailors to
go together, and increafe evenin a clear Sky, be-
fore the Wind breaks out; and when they firft fee
them, they fhould garher in their Sails, and prepare
their Ship againft the raging Wind that is at hand:
but before the Portugusfe knew this Prognoftic of
Wind they loft feveral Ships, being the firft that had
failed the Ethiopic Qcean. For when India was
made known by Gamma, the King of Portagal fent
a greater Fleet of Ships, of large Bottoms, to the
Number of thirteen, under Cafrali in the Year
1500 ; which was the firft Fleet fent to Brafi,
with great Joy to the Portuguefe.

WHEN they had waited there the Month of
Aoril, they failed in May towards the Cape of
Guod-Hope, with raging Storms ; and tho’ they faw
the Signs thereof, yet they knew not the Tempeft
that was to follow 5 which Maffeus thus defcribes.

¢ THEY made a long Run of almoft two
¢ hundred Leagues from Brazil towards the Cape
¢ (which is about one thoufand German Miles) the
¢ Oceanand Winds all the while raging. Having

entered that Voyage in May, with more Bold-
nefs than Succefs, a fiery Comet appeared con-
tinually to the tenth Day, with a fearful Afpeét;
and the Sea and H=avens often changing; the
< black

"~ a A @~
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¢ black and foul Clouds having gathered toge-
¢ ther in the North into 2 round Form, and the
¢ Wind feeming to come all againft them as it were
< by Reflexion: the Sea being faint in deceitful
¢ Calms. The Sailors not knowing the Tempefts
¢ that ufed to rage there, fpread their Sailsto ga-
¢ ther the Wind; when on a fudden the Wind
¢ broke out from the Clouds in the North on four
¢ Ships whofe Tackling was not in order to be
¢ handed, and overfert them in a Moments
¢ and tho’ the reft were looking on, yet not one
¢ of a great many could be faved from death,
< except a few that had Oars or broken Pieces
¢ of Sails thrown to them. The North Wind
¢ continuing, the Sea rofe fometimes high as it
¢ were to the Stars ; and again fell low to the Bot-
< tom; the Sea looked black in the Day-time,
¢ and fiery in the Night, which Storm held them
¢ twenty Days”’ So far Maffeus.
T HE Cape of Good-Hope is difaftrous for fuch
Storms from the Clouds. v
NOT far from the Shore there is a high
Mountain, broad on the Top like a Table, from
which grear Storms often proceed ; and this prog-
nofticates ftrangely. For when the Sky is clear,
and the Sea fmooth, there is a little Cloud feen on
the Top of the Hill, which appears at firft no
larger than a ITazel Nut, and then like 2 Walnut
which the Dutch call the Ox-eye; and then covers
the whole Plain above, and the Duzch compare
it to a Table fpread with all kinds of Meat on
it: then the Storms begin to blow from the Top
of the Mountain with fuch Force that overwhelms
all Ships that are not on their Guard, or have
their Sails out ; but Sailors are now more wary,
and when they fee the Ox-eye, they run immedi-
ately from the Shore as much as they can, and ga-
ther in their Sails, and do what is proper to de-
fend
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fend their Ships: nor does this Sign ever fail,
The like Storm rages at Terra de Natal, having
the Ox-eye thercalfo; and by it feveral Ships have
been lofl 3 and likewife in the whole Tract between
that and the Cape of Good-Hope. There is alfo
in Daupbiné in France, not far from Vienne, a high
Mountain, on whofe Top there is a Lake, from
which all the Storms thereabouts arife; on the
Top of it there is a little Cloud or Exhalation,
which portends Thunder and Rain,

O N the Sea under the Equator, between Ame-
vica and Africa, and near the Equator ; there are
frequently fuch Storms ; efpecially in thofe Months
iz which there are few or no conftant Winds biow-
mg; and that almoft thro® the whole Year, efpe-
cially in April, May, and June, (in other Months
“tis more rare) and they are very remarkable on
the Shores of Guinea. They break forth three or four
times ina Day, and ceafe on a fudden, varying ordi-
narily every half Hour ; but they are moft vehement
at firft. They break out from the black and filthy
Clouds that appear when the Sky is clear and the Sea
calm, by which the Seamen know they are approach-
mg. And with their help it is thar Sailors get beyond
the Equator ; for other conftant Winds are often
wanting, efpecially in thofe three Months, for they
do not hinder the Ships failing except at the firft
breaking out.

BUT in that part of the Sea which is next the
Kingdom of Loango, in Africa, the Storm is often in
the Months of Fanuary, February, March, April,
and in different Places of Africa at other times.

THUS likewife at a Promontory inA4frica, called
now Guardafu, not far from the Month of the Red-
Sea, there rages in the Month of Mgy every Year a
North Wind, and the Eenephias moit vehemently.

I OR ’tis obfervable, that as fome Winds lefs
forcible blow yearly ; fo there are Storms and Tem-

pefts
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pefts anniverfary in fome Places: and with fucha
Storm, not far from that Cape, did Sodreus, the
Portuguefe Conful, perifh in the Year 15053 and
tho’ he was admonithed by the Africans, yet he
would not hearken to it.

BU T in the Entrance of the {rabian Gulph,
and in Arabia, and Etbiopia, there is a peculiar and
wonderful Storm happens. A thick black Cloud,
mixed with fiery little Clouds (which are terrible to
behold), brings Darknefs in the Day, and ona fudden
there breaks out a Storm, which is foon over; but
it throws fuch a quantity of red Sand onthe Land
and Sea, that the Arabians fay it fometimes buries
whole Companies of Merchantsand Travellers, with
their Camels, viz. the Caravans that pafs there once
or twice a Year, being gathered (out of all parts of
Afia)in Syria, they arrive thence from Aleppo to
Arabia, to the Number of fix thoufand Men, who
dare nottravel by themfelves, becaufe of the Rob-
beries by the Arabians, and other Dangers, as they
do from India to China and Tartary: and from
hence *tis they fay the Arabian and Egyptian Mum-
my comes ; their Bodies being dryed in the Sand
with the Sun’s Heat. This Storm comes from the
North to which the Red-Sea isextended ; and there-
fore °tis likely, there being a great quantity of red
Sand on that Shore, that tis carried up by the Wind,
which caufes a red Colour to appear among the
Clouds, and afterwards falls down. _

AN D ’tis alfo probable, that there is fuch a
Storm of Sand in Libya, becaufe of the great Heaps
of that Sand there ; which the Antients knew when
they wrote of the difficultaccefs to the Temple of
Fupiter Hammon in Libya : nor were they without the
knowledge ofthe way how Mummy was made. In
Guzarat, a Kingdom in India, Clouds of Sand, or
a vaft quantity of fmall Duft raifed by the San’s

Heat,
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Heat, doth often opprefs Travellers ; as is written
by Twift a Dutebman, who lived long there.

AS to the Caufe of thefe Storms, ’tis plain they
come from the Clouds, and may be formed two
ways. 1. Ifa Cloud falls down, by it’s Weight it
will move the Air under it, asa Sheet, or Sail, let
fall 5 and hence ’tis the fmaller the Cloud appears the
Storm after it is the greater 3 for the Cloud, or Ox-
eye, is then high, and appears fmall, and falling
down, moves the Air with greater force. 2, If ful-
phureous Spirits inclofed in the Cloud, break out
on a fudden in one Place, ‘other Parts being fhut
as the Wind breaks out of a Bottle, when -the
Liquor in it isheated ; but the firft Caufe feems the
truer,

PROPOSITION XI.

Exhydrias is @ Wind that breaks out of a Cloud with
a great quantity of Water.

T H IS differs but little from an Ecrepbias ; on-
Iy the Cloud, from which it feems to break out, is
now condenfed to Water, and born up fo long by
the Clouds about it, and perhaps forced together
by the Winds, *uill at laft it falls down, and beats
the Air below it, which caufes the Wind : but thefe
arc rare, and the Ecnepbias itfelf hath often Showers
attending it, and therefore the Difference is only in
Degree ; except that the Exbydrias for the moft part
comes ftrait down.

PROPOSITION XIL

A Typhonis a firong feift Wind that blows from all
Points, wandring about all quarters and generally
comes from above,

THIS is frequent in the Oriental Sea, efpecially in
the Sea at Siam, China, and Fapan, and between Ma-
Jacea and Fapan. It breaks out violently almoft frg\m

€
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the weftern Point, and turning round the Horizon
with a rapid Force performs the Revolution intwen-
ty Hours ; ftill growing ftronger and ftronger
raifing thofe Seas with it’s ftrong whirling about, to
a great Height, every tenth Wave rifing above the
reft, which dafhing againft one another with great,
force the Seamen lofe all hopes of their Lives ; for
which, and other Storms, failing. from India to
Fapan is very dangerous ; fo that if one Ship of three
get fafe there, *tis counted to be a profperous Voyage.
‘T'he Typhon rages moft in Summer, and more than
can be conceived by thofe who have notfeenit ; fo that
>tis no wonder the Ribs of the ftrongeft and largeft
Ships thould be loofened : you would think the Hea-
vens and Earth were turned to their antient Cbaos.

IT rages not only at Sea, but on Land, and over-
turns Houfes, and pulls up Trees by the Roots, and
carries great Shipsa quarter ofa Mile from the Sea.

I'T feldom lafts above fix Hours. In the Indian
Ocean the Sea is at firft plain : but there come after-
wards dreadful Waves. Thus about the Town of
Arbeil in Perfia, in the Months of Fune and Fuly, it
raifes a great deal of Duft every Day at twelve of
the Clock ; and lafts one Hour.

THE Caufe of it, no doubt, is that the Wind ruth-
ing to a certain Point, is obftruéted, and returns on it
felf, and is thus turned round, as we fee in Water
that turns round about in a Vortex, when it meets
with an Obftacle; or it may come from furious
‘Winds meeting one another, which renders the Sea
plain, and dafhes againft the Ships between them,
1f this Wind blow from above, s called Catzgis.

PROPOSITION XIIIL
Whether fome Winds came from the Earth, either from
the Land or Water. )

W E think this is very eafy to conceive ; for fee-
ing there arc in the Earth, and a¢ the Sea Bottom, fe]-
; vera
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veral Cavities ; there may bein them fulphureous Spi-
rits, which may break out violently, efpecially if 2
little hindered at firft: and if muchhindered this caufes
an Earthquake, ’till atlaft they makeway for them-
felves. Thus in the Maurice Ifles there often breaks
out 2 Smoak from the Earth ; and alfo from fome Ca-
verns. In Fapan there isa Fountainthat breaks out at
certain Hours of the Day, with great Force and
Noife.

BUT Ido not remember to have read ofany
‘Wind coming out of the Sea.

PROPOSITION XIV.

Whether any Wind arifes from the Tides, or the flowing
of Rivers.

EXPERIEN CE teftifies, that in thofe Places
where the Tides are fenfible, when the Sea flows, the
Wind doth for the moft part blow from the Sea,
when other Winds ceafe 3 and therefore it feems the
Air that is contignous to the Water flows with it to
the fame Point : but ’tis to be confidered, whether
that happens conftantly. And I believe there may be
ancther caufe given of thatWind, viz. That the Air
is driven from it’s Place by the Water that flows in
on the Land : fora fmall matter moves the Air ; and
thus ’tis thought the Air moves with the Rivers
that run {wiftly, as the Zaire and Rbine,

PROPOSITION XV.

Wby tbe fiery Appearancés Cattor, Pollux, and Hele-
na, and what they call Jack in the Lantern, ap-
pear amidft Storms, ' & &

. NOT one, buta great many, are feen on the
Mafts of Ships, wandring with an uncertain Motion,
tho’ they feem fometimes to cleave clofe to the Sails
and Mafts ; but they frequently leap up and down,
with intermiffion, affording an obfcure Flame, llinke

y that
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that of a Candle burning fainely, If five of them are
feen together, which the Portuguefe call the Virgin
Mary’s Crown, they take it for a fure Sign of the
Storm being foon over. Their Caufe is fome {ulphue
reous and bicuminous Matter beat down by the Mo-
tion of the Air above, and gathering rogether is kind-
led by the Agitation of the Air 5 as Butter is gather’d
together by the Agitation of the Cream. And from
this Appearance we gather, that thefe Storms come
from fulphureous Spirits that rarify the Air, and
put it into a Motion.

PROPOSITION XVI.

Why Calms are [o frequentin the Sea near Guinea, and
under the Equator, in the Atlantic Ocean between
America and Africa,

T HIS isa Phaznomenon concerning theWinds,
of no fmall difficulty ; that at Guinea, which istwo
Degrees from the Equator, and under the Equator
irfelf, there fhould be almoft a conftant Calm, efpe-
cially in April, May, and Fune, where there are no
Monfoons, and when the like is not found in other
Places fituated under the Equator. There is in-
deed an Ecnepbias pretty frequent there fometimes 3
and is defired by Seamen, becaufe by the help there-
of they get beyand the Equator : for fometimes go-
ing from Europe to India, they are kept a whole
Monthunder the Equator : but they take care to keep
from the Coaft of Guinea ; and without lofs of time
fail towards the Coaft of Brazil, to avoid being be-
calmed ; which hath kept fome Ships three Months
near the Shore. Thave notyet found the reafon of it,
except it may by faid, that there is no Snow found
on the Mountains of Africa, between Guinea and
Barbary 3 which may caufc a conftant Wind.

PRO-
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PROPOSITION XVII
In fome Cauntfiqs the Storms are anniverfary.

W E gave Examples of this before, viz. 1. Con-
cerning the changing of the AMonfoons. 2. Of the
Ecnepbias. 3. Of the Typhon. 4. At the Cape of Good-
Hope, in June and Fuly. 5.1Inthe Ifland of Del Mayo
at the latter end of Auguft 5 10 which add; 6. The
Storms at Tercera, in Auguft. 7. In thirty five De~
grees of the Meridian of Triffan de Cunbs. And in
the Month of May, at New-Moon, ‘the Weft
Wind rages, and fwallows up Ships ; but in thirty
three Degrees on -the fime Meridian the North and
North-Eaft. 8. At Pulon Timor; in the Chinefe Sea
the Weft Winds rage in Fune and Fuly, and are
dangerous. 9. Between China and Fapan there are
feveral Storms from the New Moon in Fuly, to the
twelfth Day of the Moon. - 10. If, in the fame
Place, other; Winds befides the Monfoons blow
fometimes from one Point, and fometimes from
another, ’till they fewle in the North-Eaft, a
Storm certainly happens, ,

The End. of the Firft Volume.
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